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PETER COOPER, 





One of the Fathers of the Atlantic Cable. 





PHILANTHROPIST, ELECTRICIAN, MECHANIC 
AND MERCHANT— WHAT SCIENCE OWES 
HIM—A SHINING EXAMPLE FOR ELEC- 
TRICIANS— THE DIFFICULTIES HE SUR- 





MOUNTED —THE STORY OF THE LAYING | 
OF THE ATLANTIC CABLE. | 





The cause of electrical progress was never 
better, never more honorably served than by 
the man whose body now rests under the sod 
of Greenwood. No monument is needed to 
perpetuate the memory of Peter Cooper. 
There are tablets in the hearts of the people 
that can never be effaced. The world is 
poorer to-day withouthim. Humanity owes 
him a debt that can never be repaid. It is 
given to but few men in the history of the 
world, without rank or the outward condi- 
tions of royalty, to take a position so high in 
the affections of his own countrymen, and in 
the knowledge, notice of the whole civilized 
world, as has our departed friend. 

It is not for us to dwell upon the broad 
philanthropy, the catholicity of the man. It 
has already been done by abler hands. We 
will confine ourselves to a meager description 
of the great work he planned and accom- 
plished in electrical fields, in which our 
patrons and ourselves are more directly in- 
terested. To Peter Cooper, probably more | 
than to any of his associates, is due the suc- 
cessful laying of the Atlantic cable. Only | 
electricians can fully comprehend the vexa- | 
tions, the obstacles, the mortifications that 
fall to the lot of those who would inaugurate 
so stupendous a project as that of connecting 
two continents, three thousand miles apart, | 
by a simple strand. Confiding in the 
strength of his genius, he disregarded the | 
claims of presuming ignorance, and, oppos- 
ing sound engineering views to the foolish 
projects so insolently thrust upon him by 
mediocrity, he conducted his long-continued 
and arduous labors with rare sagacity, intel- 
ligence and fortitude. No mishap disturbed, 
no misrepresentation deceived him, no re- | 
monstrance shook his determination. For- | 
tune frowned without subduing his con- | 
stancy. Mortification followed mortifica- | 





United States with the British Isles. Difti- 
culty after difficulty was surmounted, and 
ten years elapsed during which time large 
sums were expended before a penny found its 
way back into the pockets of the promoters 
of the scheme. The first cable laid was 
almost immediately lost in the Gulf of St. 
Lawrence, and $300,000 was irrevocably lost 
through the obstinacy and ignorance of the 
master of the ship employed to tow the cable- 
boat. 


little difficulty across the Gulf of St. Law- 
rence. 

And now for the great ocean cable. 
getting a few trifling subscriptions in the 
United States, Mr. Cooper succeeded in hav- 
ing Mr. Field sent to Europe to raise the 
required sum. It succeeded. Mr. Field 


succeeded in obtaining the required sum, and | 





Two years later another cable had | 
been manufactured and this was laid with but | 


After | 


came across our cable to the effect that the 
war had ceased and peace had been declared. 
This inspired the English people with con- 
fidence in our project. But, as I said, the 


whole thing was here believed to be a hum- 


bug. Ata meeting in the Chamber of Com- 
merce a member arose and openly declared 
that, in his belief, no messages had been sent 
}atall. Mr. Cunard, however, arose and said 
| that : ‘the gentleman did not know what 
/he was talking about, and had no right to 
say what he had; that he (Mr. Cunard) had 
sent messages himself and got answers 
| thereto,’ Mr. Cunard was a positive wit- 
ness; he had been on the spot, and the 
objector must have felt ‘slim’ at the result 
of his attempt to cast ridicule on men whose 


efforts, if unsuccessful, were, at least, worthy 


of praise. 
‘*We succeeded in getting another cable, 


PETER COOPER. 


tion, but the spirit of the man remained contracting for the manufacture of the great | but when we had got it about half-way over 


unbroken. At last he succeeded - thoroughly, | 


cable. 


This was placed upon two ships| we lost that as well. 


Then the project 


phenomenally. Two worlds, which before | which were to meet in mid-ocean. They did seemed hopeless. We thought for a long 
his efforts had been two weeks apart, were | meet, joined the two ends of the cable and laid | time that our money was all lost. The 
brought so close together that a few moments | it down successfully. At the Newfoundland | matter rested for two years before anything 


sufficed to put them in communication the | 
one with the other. Through this accomplish- | 
ment of Peter Cooper, commerce, for- 
merly retarded, has been greatly benefited. 
Vast sums of money have been saved by 
reason of the early information guaranteed bv | 
electricity. 

If glory be a distinction, for such a man 
death is not a leveler! 

The story of the conception and develop- 
ment of the scheme for laying an Atlantic 
cable is interesting—especially interesting to 
electricians. 

Associated with Cyrus Field, Moses Taylor, 
Marshall O. Roberts, Wilson G. Hunt, Peter 
Cooper built a line of telegraph across New- 
foundland as a preliminary to connecting the 








end 400 messages were received from Europe | 
whereupon the current became weaker and | 


weaker and finally ceased to make any 
mechanical movement at all. On this side 
people were skeptical. Few believing that 
any messages had been sent at all. They 
looked upon the whole thing as a gigantic 
humbug. 

‘*It so happened,” said Mr. Cooper, while 
recently relating his experience at this 
time, ‘‘that the few messages that we 
received over the cable were. important 
to the British Government for it had 
arranged to transport a large number 
of soldiers from Canada to China to take 


part in the war against the Chinese, and just | ship. The cable was found, picked up and | 
before the transports were to sail a telegram | joined to the rest ; and this wonder of the 


was done. Finally we sent Mr. Field to 

England again to raise money. At first they | 
laughed at him. They said that they’ 
thought that the thing was dead enough, and 

buried dead enongh in the ocean to satisfy 

every one. But Field finally got hold of an 

old Quaker friend, who he so electrified that 

he put up four hundred thousand dollars, | 
|and fourteen days later he had succeeded in 

| getting the whole amount necessary—four 

millions of dollars. 

‘** The cable was made and put down, and it | 
worked successfully. Then we went out to 
see if we could not pick up the other one. 
The balance of the lost cable was aboard the 
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world was accomplished. The cable was 
taken out of the ocean where it was two 


| and a half miles deep.” 


In taking up the first cable the cause of the 
failure was discovered. In passing it into 
the vat manufactured for it, where it was 
intended to lie under water, the workmen 
neglected to keep it immersed, and on one 
occasion, when the sun sbone very hot down 
into the vat, its rays melted the gutta-percha 
so that the copper wire inside sunk down 
against the outer covering. 

After the two ocean cables had been laid 
successfully, it was found necessary to have 
a second cable laid across the Gulf of ®@ 
Lawrence. The delays had been so frequent 
that now only Mr. Cooper, Mr. Field and 
Mr. Roberts took any interest in the matter. 
Bonds were offered at fifty cents on the dol- 
lar, and these three men were compelled to 
take them up themselves. The Bank of 
Newfoundland, through which the business 
of the company was transacted, refused to 
trust it, and drew upon Mr. Cooper person- 
ally, and he was compelled to pay the drafts 
When the cable 
proved a success, however, the stock rose to 
$90 per share, at which figure it was sold out 
to an English company. That proved the 
means of saving Mr. Cooper from great loss. 

This is the story of the laying of the great 
Atlantic cable, an undertaking which has 
left undying fame to the name of Peter 
Cooper. 

———_+ae——_——. 
Edison’s *‘ Village Plant’ System, 





With the wonderful advances of the past 
decade in the field of electrical science fresh 
in mind, it is next to impossible to astonish 
the intelligent scholar with any account of 
later triumphs. From the scores of years of 
abstract study of Dr. Wall’s frictional spark, 
of Dr. Franklin’s captured thunderbolt, of 
Volta’s constant pile, and of Faraday’s dy- 
namic impulses, we have risen to a golden 
age of practical application. Could the re- 
vered Morse glance over the electrical jour- 
nals of the past year, how would his great 
soul be stirred as he would see the giant 
strides of the world-wide telegraphic indus- 
try, the network of conductors over conti- 
nents and under oceans, the quadruplex and 
the wondrous rapidity of mechanical and 
harmonic systems, hastening the day which 
his prophetic eye saw from afar. How 
would his philanthropic spirit have rejoiced 
with scarcely less enthusiasm could he have 
stood at the Centennial Exhibition, seven 
years ago, beside the visiting Emperor of 
Brazil as he placed to his ear the magical 
telephone, waited half-incredulously an in- 
stant, then started back as if staggered by a 
blow, exclaiming, ‘‘My God! it speaks ;” 
could he have watched the trial dynamo 
machine of -Charles F. Brush as it was 
started in Cleveland in 1875, and sent out the 
first commercially successful are light, 
whose reflections have flashed into the dark 
corners of every country of the civilized 
world, and could he have set in motion the 
ponderous dynamos which since the 4th of 
last September have demonstrated the pos- 
sibility of the dream of the wizard of Menlo 
Park, the subdivision of electric currents in 
the lighting of small spaces from a central 
station, and the economic transmission of 
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power by the same subterranean conductors 
for the running of sewing-machines, lathes, 
pumps and countless other uses: 

It is the wonderful fertility, the boldness 
of originality and the thoroughly practical 
outcome of Edison’s inventive genius which 
have made his name a household word. The 
most carefully cherished scientific notions 
have failed to point out his way. He has 
overthrown more than one ancient guide- 
board in his march to success across untrod 
den fields, long hedged up by werm-eaten 
hypotheses which have crumbled at his 
touch. The duplex and printing telegraph, 
the electro motograph and its resultant re- 
ceiving telephone, the phonograph, the elec- 
tric pen, the magnetic ore separator, the 
micro-tasimter, the microphonic transmit- 
ter, and the complete system of dynamo 
generators, conductors, safety appliances, 
and incandescent lamps, tell a story of per- 
sistent research rarely credited to the united 
efforts of a score of inventors, to which only 
the historians of a coming generation can 
fully do justice. 

Less than four years ago one of the con- 
servative journals of eastern Massachusetts 
said editorially: ‘‘ Three fatal obstacles have 
blasted the prospects of Edison’s plan for a 
beautiful domestic illuminator—the power 
required to produce the electricity is vastly 
too expensive; the vacuum is impossible to 
maintain; the factor in the light is uncertain 
and short-lived. Edison finds Dame Nature, 
as others have found her, from Archimedes 
down, absolute and inexorable. For every 
iota you take from her store, you shall give 
her an exact equivalent in some form. Edi- 
son has claimed a wizard’s power and name. 
He finds that he is only human. The old 
lady laughs at his attempts to get more out 
of the machine than he puts in. She comes 
down on his vacuum with her atmospheric 
pressure, and his whilom empty glass receiv- 
ers are filled with the deadly foe to his light. 
He demands two of ber most potent elements 
—light and heat—and for his sceptre of car- 
bon and platinum she gives him —ashes. 
Exit Edison.” 

But Edison didn’t disappear worth a cent, 
and to-day the only answer to column after 
column of such talk, launched principally by 
the gas and the arc light people, when in the 
early days it was thought that the two elec- 
tric systems must necessarily conflict, is to 
point to the present rapidly-perfecting plans 
for permanent and economic working. 

When the Edison incandescent success was 
first announced, and gas stocks tumbled in 
both continents, William A. Preece, the Eng- 
lish electrician, and a very shrewd business 
man, bought them right and left. ‘‘ For,” said 
he, ‘Edison must grind his current out perpet- 
ually, whether he wants it or not, and electric 
lighting from central stations never can suc- 
ceed.” Listen to him after watching the 
mammoth dynamos at Paris in 1881, as he 
speaks before the Society of Arts: ‘Mr. 
Edison‘s system has been worked out in de- 
tail, with a thoroughness and a mastery of 
the subject that can extract nothing but 
eulogy from his bitterest opponents. * * * 
It is some gratification for me to be able to 
announce my belief that he has solved 
the problem that he set himself to solve. 
* * * Nothing seems to have been for- 
gotten, nothing missed.” 

And while the entire scientific world has 
watched with closest interest the lighting of 
a small district in New York, Edison, far 
from being unduly flattered by success, and 
knowing well the ground on which he treads, 
has been working still farther ahead, and 
perfecting the details of a system which has 
every promise of unbounded usefulness in 
illuminating from a center small cities and 
towns of all sizes, where gas prices can be 
secured, for a light as far superior to gas as 
that flickering, heating, depressing agent is 
superior to the ancient tallow dip. And, in 
passing, it may not be out of place to remark 
that the New York system is successful not 
alone in a scientific sense. The large and 
costly conductors of this first district were 
manufactured and placed under many diffi- 
culties, and in working out the details of 
this hitherto untried plan, in making and 
regulating the heavy steam dynamos to oper- 
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ate; mechanically and electrically, in perfect 
harmony, unforeseen perplexities have con- 
stantly arisen. Poorly constructed and 
wretchedly-exposed steam pipes, laid near 
the conductors, have in a few cases melted 
their insulation and caused temporary in- 
convenience; yet, from the moment of the 
starting of the machinery, seven months ago, 
to the present time, the supply of current 
from the feeders to the network of conductors 
has been continuous. 

A clear and steady light has been furnished 
to consumers, with the same reliability as 
the gas supply ; and, beyond this, the num- 
ber of patrons is constantly increasing. Four 
thousand four hundered and forty-two lamps 
were in circuit March 12; a number of thou- 
sand lamps are now ordered ahead, and at 
a price not exceeding that of gas for the 
same amount of light. An income of very 
gratifying proportions is assured the com- 
|pany, even from the business of the first ex- 
| perimental year. 
It became evident to Mr. Edison’s search- 


jing scrutiny that his carefully elaborated | 


|system of city lighting must be modified to 
jadapt it to smaller places. 


|the electromotive force of the current must 
be greater, and, theoretically, to use lamps 
of the present construction, more than one 
| must be used in each bridge-like connection 
| between the service wires. Late last fall a 
| station was erected at Roselle, N. J., a town 
lof perhaps 2,000 inhabitants, the residence 
of one of the Edison Company’s directors, 
dynamos of a peculiar construction were 
made, and three of the new 10-candle lamps 
were placed in series, to utilize the current 
of 300 volts. Copper wires of moderate size, 
comparatively little larger than those of the 
Brush or Weston arc light circuits, were run 
on poles, and successful installations were 
made and have been maintained in numerous 
buildings for three months past, with pleas- 
ing results in the life of the lamps. 

That this plant is an experimental one is 


basis is also perfectly apparent. 
is of unexceptionable steadiness, as in well 
installed isolated plants, and the only serious 
drawback seems to be the necessity of placing 
the lamps in groups of three. For instance, 
it is not always desirable to turn out the 
single lamp in the sitting room when the two 
in the parlor adjoining are notrequired. On 
the 15th of March, 36 residences, the hotel 
and railroad station were connected, besides 
48 beautiful street lanterns containing three 
lamps each, making a total to that date of 
642 lamps, with new buildings coming in as 
fast as the available force could wire them. 
It is but natural that, with so gratifying an 
experimental outcome, Mr. Oakley, the wide- 
awake and energetic young manager, should 
be enthusiastic on the subject of the village 
plant idea. 

But Edison is not satisfied. He prefers not 
to use a force higher than one-tenth that of 


outside conductors alone, taking into build- 
ings only his standard incandescent tension 
of 100 to 110 volts. To accomplish this is 
not a simple matter, but he rises equal to the 


link connecting the two generators. 
from any building on one side the street 


site side connect to the middle and the nega- 
tive wires, and the work is done. The con- 
ditions of successful operation are all satis- 
|fied, the ever-varying necessities of each 
|patron are promptly met, and the neutral 
| wire keeps up an electrical balance, obliging 
'each dynamo to do its portion of the work, 
and no more. While, in consequence of the 
increased line tension (over the isolated and 
New York systems), the size of the conduct- 
ors is greatly reduced, each lamp is supplied 
with only its customary strength of current. 
Now we may put in the 16-candle lamp of 
137 ohms resistance, or two 8-candle lamps 
|of 69 ohms each, in series, or the new 10- 





The conductors | 
|must be less massive and less costly. Hence | 


evident to the observing visitor, but that | 
minor changes would reduce it to a practical | 
The light | 


the arc-lighting systems, and this on his| 


emergency. Connecting tworegulardynamos | 
in series, running a positive wire from one | 
and returning a negative to the other, he| 
lays between them a third, and joins it to the | 
Now, | 


attach service conductors to the positive and | 
the middle wires, and from one on the oppo- | 


| manner disturbing the harmony of the whole. 
| One more point remains. In a small 
| system, like that needed by towns of less 
| than 5,000 people, it will often be useless to 
/run two dynamos at once. Here again the 
singularly flexible system bends to the will 
of its author. A dynamo is wound for a 
| double tension, the + and — wires attached 
as usual, and the third wire fixed to a brush 
‘touching the commutator at one of the 
| neutral points. 

The first practical test of this modification 
is to be made at Brockton, Mass., a young 
| city of 16,000 inhabitants, well known to 
| the shoe and leather trade of the country as 
|the second city in the Union-in the pro- 
‘duction of men’s shoes. It is situated 
twenty miles south of Boston on the Old 
Colony Railroad, and was suggested because 
|of its rapid and healthy growth, and the 
wide-awake spirit of its people. The syn- 
dicate of capitalists who propose to make 
the investment, was headed by W. L. Garri- 
lson of Boston, a well-known wool man of 
| Federal street, with enterprise and energy 
worthy of a son of the great anti-slavery 
advocate, and lately chosen treasurer of the 
| new Edison Illuminating Company of Boston. 

Mr. Garrison's zealous efforts resulted in 
|the organization (March 5) of the Edison 
Electric Illuminating Company of Brockton, 
| with a capital of $100,000, and officers as 
| follows : Charles G. White of Boston, Presi- 
dent; William L. Garrison, Clerk and Treas- 
urer ; Charles G. White, George P. Denney, 
F. J. Coburn, of Boston, Calvin B. Prescoit, 
James P. Tolman, of Newton, Directors. 
At the suggestion of Spencer Borden, of 
Fall River, Manager of the New England 
department of the Edison Company, W. J. 
Jenks, late manager of the Brockton Tele- 
| phone Company, was secured to take charge 
of the new plant, and a canvass has been 
|made of the proposed district, about a mile 
| long by one third of a mile wide, according 
to the system adopted in New York to ascer- 
tain the number and location of all gas 
burners, kerosene Jamps, and other present 
sources of artificial light. 

Within the section of the city to be covered 
by the first installation, there are found to be 
| about 7,000 lights. Some 6,500 feet of land 

has been secured for the station, which will 
be 42x85 feet in size, fire-poof, and equipped 
with boilers of an aggregate capacity of 
4,000 horse-power, three or four Lawrence 
| high speed engines, and eight or nine dyna- 
/mos, one of which will be arranged with 
reference to working alone in quiet times. 
| The offices of the company are to be 
|placed in the second story, and will be 
|furnished with a very complete exhibit of 
| the parts and diagrams illustrative of the 
interesting features of the system, as well as 
|the latest improvemeut in mechanical ap- 
| pliances. 
| Substantial poles, 35 to 40 feet in height, 
| are to be erected 90 to 130 feet apart, in the 
|rear of the blocks through the business 
center, coming to the streets in the outlaying 
neighborhoods, and the copper wires will be 
only of moderate size, more than one being 
used when any extra quantity of current is 
to be carried. The network of conductors 
through the district will be supplied by 
feeders from the station, as in the New 
York system. INSPECTOR. 

Boston, April 10, 1883. 
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Electric Lighting at Nantua (Ain). 


candle lamp of 208 ohms, without in any 
| 





The question of the utilization of natural 
| forces becomes more important day by day, 
and it will not be uninteresting to point out 
|the various projects and experiments for 
| solving the problem. 

It is evident that each of them will find, in 
| certain particular cases, specially favorable 
| conditions which will render it at once the 
| most simple, the most convenient and the most 
economical. Considered alone, the trans- 
mission of power to a distance is only of 
| secondary importance and of limited applica- 
| tion; what is to be done with the disposable 
|power during hours and days of repose; 
how to adapt this power most usefully to the 
principal requirements of the different 





consumers, these are questions which the 
transmission of power to a distance does not 
suffice to solve. Accumulators overcome the 
difficulty, as Prof. Ayrton, F. R. 8., showed 
in a lecture at the London Institution on the 
15th ult. 

While Prof. Ayrton proposed the system 
M. Emile Reynier, the well-known French 
elec!rician, realized it upon a small scale, and 
lighted, by the use of hydraulic power, a 
portion of the town of Nantua (department 
of the Ain), and this mode of illumination 
has worked successfully in that town since the 
10th inst. 

In this installation, M. Emile Reynier 
sought chiefly to show how a small disposable 
power may be utilized for producing domestic 
or industrial electric lighting; it would suffice 
to increase the power of the machines and 
the number of accumulators to adapt the 
system to the lighting of the whole of a more 
or less important town. 

The actual installation comprises 1 dynamo 
for charging, 36 accumulators of zinc and 
copper, of anewform. Arc and incandescent 
lamps supplied simultaneously by the same 
source of electricity. 

The Machine.—The continuous current 
Siemens machine is a shunt-dynamo of the 
smallest pattern, known as 8. D®. It weighs 
60 kilogrammes, and develops, at 1,250 revo- 
lutions, an electromotive force of 90 volts. 
It furnishes a charging current of 8 ampéres, 
which represents nearly 1-horse power of 
electrical energy. 

The resistance of the bobbin is 1.4 ohms, 
that of the inductors 26 ohms. It isactuated 
by a water-wheel, which serves at the same 
time for the production of the motive power 
used in the workshops in which it is estab- 
lished. 

The Accumulators.—There are 36 accumu- 
lators connected in series. They are on two 
systems, 18 of copper and 18 of zinc; each of 
them weighs 25 kilogrammes, or 900 kilo- 
grammes in all. 

The copper accumulator consists of a plate 
of peroxide of lead of 1.5 square meters 
surfaces, and a plate of coppered lead. Its 
electromotive force is 1.68 volts, and its in- 
ternal resistance about 0.022 ohms. 

The zinc accumulator consists of a plate 
of peroxide of lead of one square meter sur- 
face and a plate of zinced lead. Its electro- 
motive force reaches 2.8 volts, and its internal 
resistance is about 0.025 ohms. 

The total initial electromotive force of the 
battery formed of the 36 accumulators in 
tension is therefore 71 volts. They are 
charged in tension by a current of 8 ampéres, 
and furnish about 25 ampéres during the 
discharge. 

The Lamps.—The lamps employed by M. 
Reynier, and fed simultaneously by the accu- 
mulators are: 

1. Twelve Edison lamps, type B (or 8-candle 
lamps), which work with a difference of 
potential of 55 volts. 

2. Four open-air incandescence lamps, 
Reynier’s system, connected in series, and 
which, taking into account the fall of poten- 
tial in the conductors which connect them, 
require about 50 volts. 

3. One arc lamp. 

As the initial electromotive force of the: 
accumulators is higher than the mean poten- 
tial of 50 to 55 volts required to work the 
apparatus normally, M. Reynier introduces, 
by means of a key commutator between the 
accumulators and the electric lights, a series 
of resistances which he then diminishes grad- 
ually in order to maintain the constant useful 
potential, to the end of and according to the 
discharge of the accumulators. Between the 
terminals of each open-air incandescence 
lamp are disposed four little voltameters con- 
nected in series. These voltameters are 
intended to automatically prevent the acci- 
dental extinction of one lamp, causing the 
extinction of the whole series. In fact, so 
long as the lamp acts properly, little current 
passes into the voltameters which oppose their 
counter-electromotive force to that of the 
current which traverses the lamp, but if the 
lamp is extinguished the entire current passes 
into the series of four voltameters, which are 
thus substituted for the lamp. This arrange- 





ment, established two years ago at the 
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Duchenne-Fournet laundry, with the same | Besides these advantages, in nearly all in- 
object and in the same form, worked regularly | stances, the contact between the parts is a 
and quite answered the purpose for which it | rolling one, and as there are no mechanical 
was intended. connections anywhere, there is a constant 
We do not know at present the efficiency | and individual motion of the parts, the 
of M. Reynier’s new zinc and copper accu- | result being that while the friction is reduced 
mulators, it would, therefore, be impossible | to a minimum, what little wear exists is dis- 
to say whether they are more economical or tributed over the entire surfaces. It is 
whether they possess, for an equal weight, | claimed that the valve arrangement in the 
greater storage power than the lead accumu- disc engine is such as to allow the fullest 
lators of MM. Gaston Planté, Faure, Sellon | advantage to be taken of the expansion of 
and Volckmar, etc. It is evident that their | the steam, and hence the economy is some- 
employment leads to a loss and will help to | what better than that of ordinary slide valve 
diminish the return, but we must not forget | engines. 
that this diminution in the return may be in| ‘‘ When, however, a higher degree of ex- 
many cases more than compensated for by | pansion is required than that afforded by 
the fact that stored energy is useful for a | cutting off at half stroke, the disc engine is 
great many purposes for which transmitted | made with compound cylinders. 
power would only serve indirectly, and that) ‘‘ The lubrication is effected entirely by 
the material engaged in the operation, | oil carried in by the steam, and the only 
machines, line, etc., may be utilized contin- | attention needed is to see that the automatic 
uously instead of intermittently. 


Secondary | lubricator is regularly filled and adjusted to 
batteries, moreover, make provision against feed at a uniform rate of feed. With ordi- 
accidental interruptions of the line, generator | nary care the disc engine should run for 
or motor, besides facilitating the subdivision | years without any repairs whatever. 

to an indefinite extent of the electric energy| ‘‘ The first repairs necessary are generally 
furnished by natural forces hitherto unem- | new packing rings for the pistons, or bushings 
ployed. for the bearings require to be renewed. 

A long trial and comparative figures; “ The illustration presented herewith shows 
could alone make us certain as to the | One application for which the disc engine is 
respective economical value of the system of | eminently suited, and in which of late con- 
storage and that of transmission, neverthe-|Siderable success has been attained. Its 
less, we cannot but congratulate M. Emil | speed is such that it is peculiarly well adapt- 
Reynier on having given to the former an | ed for direct connection to dynamo-electric 
experimental test crowned by the success of 
his installation of electric lighting at Nantua. 
—Electrical Review. 

—————_+49>e——_——__ 


The Colt Disc Engine as Applied to Elec- 
tric Lighting. 


The Colt Disc Engine, an illustration of 
which we publish to-day, seems to have some 
peculiar features of merit which commend 
it for use in connection with running dynamo 
machines for electric lighting. We extract 
from our esteemed cotemporary, the Ameri- 
can Machinist, a few remarks concerning its 
construction : 

‘The disc engine is manufactured by the 
Colt’s Patent Fire Arms Manufacturing Co., 
Hartford, Conn., under the original patent 
of Daniel Kemp West, of London, England, 
and also patents for improvements recently 
affected in this country. It belongs to the 
self-inclosed class of engines, all the work- 
ing parts being contained in the cylinder 
casting, its external appearance exhibiting 
little more than a drum, with a revolving 
shaft sticking out at one end. It is not, 
however, a rotary engine, nor has it any 
features in common with such engines. 

‘*In general construction the disc engine 








is too great for such direct communication, 





machines; and even where the speed required | 


|tion in metals. 


Nature and Propagation of Electricity. larger to the smaller carbon—7. ¢., from the 
less heated to the more heated. Between a 

A. Ledicu communicates a note on the large mass of carbon or a mass of metal, on 
rational conception of the nature and propa-| the one hand, and a carbon point on the 
gation of electricity, deduced from the con-| other, the phenomenon attains a maximum; 
sideration of the potential energy of «thereal | the intensity of the differential current under 
matter associated with ponderable matter, | such conditions was found to be equal to the 
and from the mode of production and trans- | following numbers of Bunsen cells: With 
mission of the work, which comes from the | iron, 3.2; with retort coke, 5.0; with cop- 
variations of that energy. He calls special | per, 50.6; with mercury, 103.7. As the re- 
attention to the fact that the numerous values | sistance of the are was found to be independ- 
which have been obtained, experimentally, | ent of the direction of the current, the latter 
for the coeflicient of transformation, oscillate | cannot be the cause of the differential cur- 
about the numerical value of the velocity of | rent. The carbon mercury burner, in fact, 
light. This circumstance shows an intimate | changes the action of the machine, for one 
relation between electricity and the cosmic | set of currents is abolished, or at least greatly 
wether. It is, moreover, accompanied by many | weakened, and the other set is formed by 
others, such as the double refraction of glass | successive currents of greater intensity and 
and of certain liquids under the influence of | duration. An electric arc lamp introduced 
the induction spark; the rotation of the light | into such a circuit acts in the same way as if 
reflected upon a magnet; the action of light | it were worked with a battery current—i. ¢., 
upon the electric conductibility of selenium | there is greater heat at the positive pole and 
in the photophone. M. Ledieu considers that | transference of matter to the negative pole. 
the hydrodynamic imitations of electric and | The machine, moreover, before incapable of 





magnetic effects, by Bjerknes and Decharme, 
furnish only false analogies, and he thinks it 
indispensable, while abandoning the notion 
of electric flow, neither to assume the idea of 
waves nor of molecular shocks, but simply 
to consider the action of central forces. 
———_egp>e—__—_ 
Limits of Electrolysis. 





The labors of Joule and Favre have estab- 
lished some definite relations between elec- 





Tue Cott Disc ENGINE. 


decomposing water, now acts as energeti- 
cally as a pile of 100 Bunsen elements; sim- 
ilarly other chemical actions, the magnetiza- 
tion of soft iron, the reduction of metals, 
etc., can be effected by it as by a machine 
with constant currents. Those magneto-elec- 
tric machines which give alternating cur- 
rents can be used only forthe production of 
light, and the attempt to make them avail- 
able for chemical work by rectifying their 
currents by means of a commutator has 
failed. It is now seen that this 
commutator may be replaced by 
one or more arcs formed between 
mercury and a charcoal point, if 
the economic conditions of that 
transformation should be favor- 
able. 


ame 


Electric Lighting and the 
Transmission of Power. 





Mr A. Reckenzaun recently 
delivered a lecture on this sub- 
ject in the Working Men’s Col- 
lege, 45 Great Ormond street, 
London, W. C., Sir Daniel 
Cooper presiding. The lecturer, 
at the outset, referred to vari- 
ous historical points in the pro- 
gress of science during the last 
century, and explained the 
method, by means of the 
standard candle, screen and stick, 
of measuring any illuminating 
power, the light measured, for 


tro-motive forces and the heats of combina- | convenience, being that of a small Swan lamp. 


The application of these | 


consists of six parallel cylinders, cast ina 
circle like the chamber piece of a revolver, 
the cylinders being open at one end and at 
the other abutting against the back of the 
steam-chest from which they are separated 
only by a plate in which the ports are cut. 
The pistons are in the form of rams or 
plungers, and when driven home fill up the 
cylinders. Facing the open end of the cylin- 


and a belt becomes necessary, no counter- 
shaft is needed. In uniformity of speed, and 
steady, quiet action, it gives results that are 
perfectly satisfactory. are produced, and where it is desired to 

« It is now several years since the disc en-| know the exact sum of all the energies 
| which really concur in the electrolytic phe- 


gine was first applied to driving dynamos in | 

this country, and although its performance | nomenon. Berthelot has accordingly studied 
in the early applications was fairly good, it | nascent electrolysis, before the composition 
was only by successive experiments that its | of the saline solutions has been complicated 


obscure, especially where secondary actions 


ders is a disc which oscillates or rolls on a 
conical bearing, with a ball and socket 
center. The pistons at this end terminate in 
blunt, conical points, corresponding to the in- 
clination of the disc, against which they press, 
and which receives its motion from them, 
as steam is admttted to them successively in 
rotation at their opposite ends. The crank 
occupies the central space surrounded by the 
cylinders, and is operated by a pin project- 
ing from the center of the disc. The steam 
distribution is effected by an annular valve, 
which surrounds an eccentric in the center 
of the steam-chest, and 1s driven by the 
shaft which passes through it. As the live 
steam is confined to the space outside the 
valve, nothing but exhaust steam comes in 
contact with the shaft, and no stuffing-box 
is necessary where the latter passes through 
the cover. Of course, the pistons are single 
acting, the steam driving them forward, and 
the return stroke being effected by the disc 
forcing them back into the cylinders. As a 
natural consequence all the strains are con- 
tinuous, any wear that occurs being followed 
up by the bearing surfaces, and under 
ordinary conditions no pounding is possible. 


in the construction of the valve, by which 
the duty of the engine, in proportion to the 
consumption of steam, is said to have been 
increased over 20 per cent. This improve- 
ment in economy, taken in connection with 
the improvements effected in the same time 
in dynamo-electric machines, involves a 
marked difference in the total economy of 
electric lighting with this combination. For 
instance, two years ago experiments were 
made with a disc engine with cylinders 2” in 
diameter, and one of the ordinary (single 
light) dynamo machines of an established 
manufacture. The power of the engine was 
taxed to the utmost to support one steady 
are light, but within the last month a test 
was made in Hartford with a disc engine of 
the same size with a new form of dynamo 
machine lately brought out, at which trial five 
(2,000-candle) lights were kept going without 
overstraining the engine. At the recent in- 
dustrial fair in Chicago, some of the most 
uniform and successful electric lights on 
exhibition were operated by the Colt disc 
engine.” 








defects could be remedied. Among other | by the progress of decomposition. He finds 
changes that have been made, is an alteration | that the limit of the efficacious electro- 


motive forces is uncertain when there is 
polarization; in order to allow for the polar- 
ization, it would be necessary to know the 
real nature of the compounds and their 
proper heat of formation. Independently 
of this complication, he finds in this elec- 
trolysis, as in thermo-chemistry_and in a mul- 
titude of natural phenomena, the mechanical 
principle of least action. 


—____ > ——_ 
The Reaction Current of the Electric Are. 





By JAMIN AND G. MANEUVRIER. 





The currents from the Gramme dynamo 
electric machine are absolutely equal, so that 
they neither decompose water nor affect a 
tangent galvanometer interposed in the cir- 
cuit. When one or more electric lamps are 
in the circuit, this equality is still unaltered, 
provided the two carbons are alike, similarly 
arranged and equally heated. If the carbons 
are unequal in size, then that current of the 





He then entered into a short description of 


laws to the electrolysis of salts is often very | arc lamps, many of which were shown in op- 


eration. Several incandescence lamps were 
introduced, a large diagram being used to il- 
lustrate the mode of the construction of the 
Swan, Edison and Maxim lamps. Ohm's 
law was also illustrated by diagram. Mr. 
Reckenzaun next showed how induced and 
continuous currents were generated, and ex- 
plained and illustrated the transmission of 
power. 

The manufacture and use of accumulators 
gave probably the greatest interest. A sec- 
tion of an F.-S.-V. cell was shown on a dia- 
gram, and plates in their various stages of 
formation were handed round. Questions 
were asked by gentlemen of the audience 
in reference to the life, depreciation and 
durability of these cells, and in reply the 
lecturer made the following statement: ‘‘ No 
consumption of metal takes place in our 
cells, and the total weight of a secondary 
battery must be the same at all times. The 
negative plates remain practically in the 
same metallic condition, but the positive 
plates change, in so far that the lead conduct- 
ors (perforated casting) will, perhaps, after 
two years’ work, be entirely converted into 
peroxide. This transformation is no disad- 
vantage; in fact, the worn-out plate will be 
of great value, and, like in the by-products 
of gas manufacture, it will be worth more 
than the new plate filled with minium. Since 
in the new plates the red lead has to be con- 
verted into peroxide by electricity, plates 


machine prevails which passes from the | filled with peroxide in the first instance need 
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no ‘forming,’ and this expense is entirely 
saved. I made experiments on this point. I 
ground up old positive plates, and filled new 
castings with this paste. A 1H. P. box gave 
after the first charge 250 ampére-hours, and 
after the second charge it rose to 350 ampére- 
hours, the difference in the first being due to 
a small amount of sulphate of lead in the old 
plates. When the accumulators become gen- 
erally used, these by-products will be greatly 
sought after, and I venture to predict that in 
course of time a ‘worn out’ secondary cell 
will be worth a new one, if the receptacles or 
boxes are not injured. Old lead from dilapi- 
dated buildings fetches more money in the 
market than new ingots from the mines, be- 
cause there is less waste in dross when the 
metal is recast. So it will be with our cells.” 





Ex, 
me 
Influence of Temperature on Metalloid 
Spectra. 





Kirchoff and Bunsen have shown that the 
temperature of the flame in which a metal is 
reduced to vapor has no influence upon the 
position of the brilliant lines in its spectrum. 
When the temperature is raised, fine new 
lines usually appear, but those which were 
shown at lower temperatures still remain. 
This is not the case, however, with metalloids. 


concerning the variation of the E. M.F. under 

pressure, and the behavior of the lead battery 
| under pressure, to put into print. Should others 
| experimentalize in the direction of high-press- 
ure accumulators, a caution must be added 
with regard to the air-space left in the lead 
chamber, that quantity of air must be left 
which may be compressed, say, to seven at- 
mospheres of pressure before the gas in O 
rises outside. 

Oxygen produced by electrolytic action 
almost instantly acts on the best india-rubber 
tubing or varnish, causing splits and cracks 
to be formed in it. The chambers are now 
made of lead, to which a harder metal has 
been added. 

ee 


Asking Government Aid. 





The Sundry Civil Pill contained, among 
other things, a provision to enable the Gov- 
ernment of the United States to take part, 
upon the invitation of the French Govern- 
ment, in experiments to determine the elec- 
trical question at a conference to be held at 
| Paris in October next. It will be remem- 
| bered that a preliminary conference was 
|held last October, and the United States 
| Government was represented by Professors 
| John Trowbridge, of Harvard University, 
| and Henry A. Rowland, of the Johns Hop- 


| 





Plicker has shown that they give two kins University, of Baltimore. The confer- 
different spectra, according as the tubes are | nce adopted a resolution that the several 
heated by the ordinary spark or by that of | Governments represented thereat should be 


the Leyden jar. Van Monckhoven has found, 


by numerous experiments, that it is possible | to conduct experimental investigations dur- | 
ing the present year with a view of deter- | 
| ea a A P | 
|mining a slandard unit for measuring the 


to produce the spectra which have usually 


been attributed to high temperature at very 


| requested to appoint domestic commissions | 


low temperatures, and vice versa. By «critical | force of electrical currents; the investigation 
experiment he was able to produce the two | of the phenomena of atmospheric electricity, 
spectra superposed, so that, according to| aurorial disturbances, etc., and it is expected 
Pliicker’s hypothesis, the gas should have had | that the results of the several experiments 


at the same instant two different temperatures, 


|conducted in different parts of the world 


which is of course inadmissible. He attributes | Will be laid before the next meeting at Paris 
the change of spectra to a special vibratory | in October. The State Department, under 


state of the molecules, directly dependent 
upon the nature of the electricity employed. 
——_ >> 
A High-Pressure Electric Accumulator or 
Secondary Battery. 





By Frepk. J. Smrru. 





The modification of gas-battery of Sir W. 
Grove, which the author has devised as fol- 
lows : 

The gas-battery of Sir W. Grove, 
usually made, when used as an accumulator, 
owing to the small quantity of gases that it 
holds, soon runs down when in use. 
order to make its life longer, the author puts 
the gases under a high pressure. By this 
means a large quantity of gas can be stored 
in a suitably constructed instrument. The 
earliest form of battery, and this has been at 
work (¢.e., has been charged and discharged 
as an accumulator) for eighteen months, is 
shown in the cut. A is a strong lead vessel, 
well lined with rubber varnish, to prevent 
any solution of the lead being formed. 0, 
Hare platinized platinum cylinders, in in- 
verted tubes held in their proper position by 
pieces of rubber. Misa manometer. The 
terminals B, C are brought through insulat- 
ing stoppers. <A 10 per cent. mixture of 
sulphuric acid and water is used as the liquid. 
With this arrangement a pressure of seven 
atmospheres can be easily used ; and thus 
the tubes, one of which has twice the 
vapacity of the other, can contain sixty-four 
times the gas that they would do at the ordi- 
nary pressure. A second form has been made 
by Messrs. Becker & Co. for the author. 

In this a U-shaped glass tube is used, the 
manometer being attached to the bend, and 
the sheets of platinum being fused into each 
leg. This form, although well suited for 
lecture purposes, will bear but a small press- 
ure. A curious point observed, and one that 
is now being carefully worked out, is that 
the E.M.F. appears to vary much with the 
pressure. 

The author has, in addition to the experi- 
ment described, charged small Faure or lead 
secondary batteries under pressure, the re- 
sult being that the life of the battery is 
lengthened by being charged under pressure. 
Sufficient data have not as yet been collected 


as 


In| 


| the provisions of the item in the Sundry Civil 
| Bill, have fora week or two past been en- 
| deavoring to secure the services of three emi- 
| nent scientists to carry on the experiments 
|for the Government of the United States, 
but have not been successful as yet. The 
| paragraph contains a clause which says that 
| the experts shall serve without compensation, 
| and as the task imposed would require much 
| time, the gentlemen invited are slow to enter 
upon the work without an assurance of com- 
pensation. Among those invited are Pro- 
fessors Trowbridge and Rowland. The 
matter is looked upon as one of prime im- 
portance in view of the rapid progress made 
in electrical science during the past few 
years, in the triumphs of which this conn- 
try has been conspicuous, but because of the 
display of economy made by Congress in not 
providing any compensation for experts who 
may be selected to represent the Government 
it is feared that much time will be lost, and 
that the showing made by the United States 
will not be what it should be. 
> — 


Electricity in the National Museum. 





There is probably no other building, ex- 
cept, perhaps, the Grand Opera House in 
Paris, in which the possibilities of electric 
service in everyday life are shown so com- 
pletely as in the National Museum at Wash- 
ington. The building covers a large area, 
and easy and rapid communication between 


tance. First should be mentioned a system 
of telephones and call-bells, by which those 
in any room communicate with every other 
room. Twenty-six telephones in the build- 
ing are connected by a telephone exchange 
in a room near the main entrance, and this 
local exchange is connected with the main 
telephone office of the city, so that each em- 
ploye can talk with every other employe and 
also with every telephone subscriber in the 
city. Owing to this telephone service only 
three messengers are used. Electricity 
supplies the light which is used in the photo- 
graphic laboratory, so that the work does 
not depend upon a fickle sun. If one of the 
850 windows or one of the 230 doors is 
opened, a bell rings and an _ electric 
annunciator shows to the attendant in the 





those who work in it is a matter of impor- | 


main office just which window or door has 
been touched. This system is to be extended 
to each of the many cases in which specimens 
are exhibited, so that the attendent in the 
main office will know when one of these is 
disturbed. The watchmen on duty in the 
night are governed by electricity. There are 
stations which each watchman must visit 
every hour, and he must by a slight motion 
release an electric current which pierces a 
paper dial and records the hour and minute 
of his visit. The time of day is shown by 
the action or an electric current upon the 
hour and minute hands of sixteen clock-dials 
distributed through the building. The parts 
of the museum open to the public are illu- 
minated by electric light- The currents used 
in the buildiing are conveyed by 65,000 feet 
| of wires. 
——__+ ee —__——_- 

| Lighting the Mechanics’ Institute, Bos- 
ton, by Electricity. 





President Goff, of the American Electric 
and Illuminating Company of Boston, has 
contracted to place eighty lights in the New 
England Manufacturers’ and Mechanics’ In- 
stitute building, to furnish light for the new 
casino, which is to open April 5, and also to 
light the edifice during the fair of the insti- 
tute, which is to open Sept.1. The com- 
pany also contracts to place a crown of 
twelve lights on the tower adjacent to the 
building. 


- ae 


Combustion of Carbon at High Tem- 
peratures. 





It has generally been believed that high 
temperatures favor the formation of carbonic 
acid, while low temperatures favor the 
formation of carbonic oxide. Prof. Ledebur 

| has burnt definite weights of charcoal at dif- 
ferent temperatures with definite volumes 
| of air, measuring, in each instance, the 
| quantities of carbonic acid and of carbonic 
| oxide which were given off. On gradually 
|increasing the temperature from 350° to 
| 1100° (662° to 2012° F.), he observed an in- 
| creasing proportion of carbonic oxide and a 
| decreasing proportion of carbonic acid. At 
the highest temperature the gas was almost 
|exclusively carbonic oxide. These results 
are contrary to the theories which have been 
generally admitted by metallurgists. 

—_epe——_——__ 


The Brooklyn Bridge. 





‘“‘The building of the iron superstructure 
}at the New York end of the bridge,” said 
| Engineer C. C. Martin recently, ‘‘has led 
|many to suppose that the foot passengers 
| and carriages and trucks are to pass all the 
| way over at a lower level than the cars. But 
such is not the fact. It is true that at the 
| entrance from Chatham street the car tracks 
are above, but there is a gradual rise of the 
main roadway from the street to the towers, 
|and between the towers the foot promenade 
is about level with the tops of the cars. The 
| promenade is in the center, but it affords a 
| clear view over the tops of the cars and over 
|the double roadway on each side. It is fif- 
teen feet seven inches wide.” 

The original plan. was to bring the cars, 
vehicles and passengers out on the same 
level. It was changed to the present plan, so 
that the switching of the cars at the terminus 
should not interfere with foot passengers or 
vehicles. Those who wish to ride in the 
| cars will have to mount to the railroad depot, 
| but the foot passengers will enter upon the 
| bridge at the street level, and ascend at a 
grade of 34 feet in 100 feet. The cars will 
run on either side of the promenade and 
next toit. The two roadways for carriages 
and trucks will be outside of the car tracks, 
and, for the most part, will be on a level 
with them. 

The total width of the bridge is 85 feet. 
| There is room for a train of cars and two 
| lines of vehicles to pass on each side of the 
foot promenade. The view from the cars 
| will not be so good as that from either the 
| foot promenade or the roadway. Those in 
carriages will have an opportunity to look 
}over the railing, which is seven feet four 
inches high, The edges of the foot prome- 




















nade will be about thirty-five feet from the 
side of the bridge. The space under the 
promenade will be used for telegraph and 
telephone wires. The foot promenade was 
finished and ready for use on Monday, April 
2. The contract for the iron superstructure 
of the railway depots requires that the work 
shall be done by May 25, and the prospects 
are that it will be finished on time. The 
Pullman palace cars and the rolling stock are 
already finished. It is estimated that the 
time occupied by the cars in passing from 
end to end of the bridge will be four min- 
utes. The following information about the 
bridge is authentic : 

Construction commenced Jan. 3, 1870. 

Size of New York caisson, 172x102 feet. 

Size of Brooklyn caisson, 168x102 feet. 

Timber and iron in caisson, 5,253 cubic 
yards. 

Concrete in well holes, chambers, etc., 
5,669 cubic feet. 

Weight of New York caisson, about 7,000 
tons. 

Weight of concrete filling, 8,000 tons. 

New York tower contains 46,945 cubic 
yards masonry. 

Brooklyn tower contains 38,214 cubic yards 
masonry. 

Length of river span, 1,595 feet 6 inches. 

Length of each land span, 930 feet—1,860 
feet. 

Length of Brooklyn approach, 971 feet. 

Length of New York approach, 1,562 feet 
6 inches. 

Total length of bridge, 5,989 feet. 

Width of bridge, 85 feet. 

Number of cables, 4. 

Diameter of each cable, 153 inches. 

First wire was run out May 29, 1877. 

Cable making really commenced June 11, 
1877. 

Length of each single wire in cables, 3,579 
feet. 

Length of wire in four cables, exclusive of 
wrapping wire, 14,361 miles. 

Weight of four cables, inclusive of wrap- 
ping wire, 3,538} tons. 

Ultimate strength of each cable, 12,200 
tons. 

Weight of wire, nearly 11 feet per pound. 

Each cable contains 5,296 parallel, not 
twisted, galvanized steel oil-coated wires, 
closely wrapped to a solid cylinder 15? inches 
in diameter. 

Depth of tower foundation below high 
water, Brooklyn, 45 feet. 

Depth of tower foundation below high 
water, New York, 78 feet. 

Size of towers at high water line 140x59 
feet. 

Size of towers at roof course, 136x53 feet. 

Total height of towers above high water, 
278 feet. 

Clear height of bridge in center of river 
span above high water at 90 degrees Fahr., 
135 feet. 

Height of floor at towers above high water, 
119 feet 3 inches. 

Grade of roadway, 3} feet in 100 feet. 

Height.of towers above roadway, 159 feet. 

Size of anchorages at base, 129x119 feet. 

Size of anchorages at top, 117x104 feet. 

Height of anchorages, 89 feet front, 85 feet 
rear. 

Weight of each anchor plate, 23 tons. 
————_- o—abe — — 


A Subterranean Electric Railway. 





Electricity has just been applied for the 
first time in mining operations, in Saxony, 
by the establishment of a subterranean rail- 
way in the Zaukeroda coal mine, near Dres- 
den. 

This new railway, which is laid at a depth 
of 300 meters beneath the surface, serves for 
the carriage of coal in the principal working 
gallery, where the operation was formerly 
performed by horses. It took four of these 
animals to haul through this gallery each day 
the total excavation of about 500 car-loads, 
amounting to some 250,000 kilogrammes. 

It is hoped that the former expense of 
hauling may be considerably reduced by the 
substitution of electricity; but, as yet, fig- 
ures are wanting upon which to base esti- 
mates of comparative cost. 

The want of confidence in electric railways 
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shown by other coal mines, due to a fear that 
the production of sparks at certain points 
along the conductors might inflame the fire 
damp accumulated in the mine, has not been 
manifested here, seeing that the gallery in 
question is so well ventilated as to present 
every security against accidents of this nature. 

In the majority of cases, and especially 
in galleries wherein the presence of open 
lamps is admissible, traction of electricity 
may be applied without danger, and, as it 
appears to offer great advantages, everything 
tends to make us believe that this mode of 
hauling will be widely employed. 

The superiority of electric motors consists 
in the facility and simplicity with which the 
power may be transmitted, and in the possi- 
bility of concentrating the power furnished 
by the machines placed at a distance, at 
points that would otherwise prove inaccessi- 
ble. 

The Zaukeroda electric railway is 720 
meters in length, and has neither grades nor 
curves. It is a double-track line of 566 mil- 
limeters gauge, the two tracks being con- 
nected at their extremities by switches. The 
removal of water is secured by a covered 
subterranean channel of the kind usually 
employed in the gallery of mines The other 
arrangements pertaining to electric traction 
are installed partially on the surface and par- 
tially in the pit, and are connected by electric 
conductors. 

The motor which actuates the dynamo- 
electric machine is a small 12.H. P. steam 
engine that runs with a velocity of about 180 
revolutions per minute. These two machines 
—the steam engine and dynamo—are placed 
in a special shed on the surface. The steam 
is furnished by the boilers of the establish- 
lishment. 

It goes without saying that the selection of 
a motor for electric railways is entirely op- 
tional. The ‘‘Dolgorucky” system, used 
exclusively by Messrs. Siemens & Halske, is 
peculiarly applicable for actuating dynamo 
machines, but in the present instance an or- 
dinary steam engine is employed. 

The dynamo machine, which is driven at 
a velocity of 900 revolutions per minute, 
sends the current into the pit through a cable 
covered with an insulating sheath, and the 
return is effected through another similar 
conductor. 

At the principal loading point, the cable 
conduits are soldered to the apparatus that 
leads the current, and which are formed of 
'T-irons attached to the arch of the gallery. 
These irons secure the transmission of the 
current by means of small contact carriages, 
which, being attached to the locomotive by 
short metallic cables, are drawn along by it 
in its movement. 

These contact carriages were devised by 
Messrs. Siemens & Halske after a long series 
of experiments that had been made by them. 
The first arrangement employed on the Lich- 
terfelde electric railway, in which the rails 
performed the role of conductors, was soon 
abandoned, seeing that considerable losses in 
current were inevitable, especially in damp 
weather. After this, special conductors 
placed in the air, and better insulated, were 
used. On the Paris electric railway, as well 
as on the ‘‘ Spandauer-Bock,” contact car- 
riages were caused to roll over electric wires, 
but not with the success hoped for, because 
of the vibrations in the wire and variations 
in its tension. Later, the wires were replaced 
by a brass tube, which was provided under- 
neath with a longitudinal slit, and within 
which traveled a small carriage that secured 
an electric communication by means of pins 
passing through the slit. Finally, the cur- 
rent conductors have been constructed of 
T-iron rails that form stable and non-flexible 
supports. These irons are placed laterally 
over the tracks, and serve as rails for a small 
contact carriage consisting of rollers mounted 
on vertical axles. This arrangement is ap- 
plied with peculiar facility in the profile of 
the gallery, where, by means of rubber in- 
sulators, the rails are affixed directly to the 
top of the arch. 

Four rollers with deep channels, placed 
two by two on each side of the rail hug its 
flange, and thus carry along the carriage 
which is mounted upon them, 


In this carriage there are four metallic brush- 
es that are pressed by spiral springs against the 
lower flat surface of the T-iron, and thus fur- 
nish a certain means of transmitting the cur- 
rent, without much loss, from the rails, 
through the conductors, to the locomotive. 
The length of the locomotive between the 
buffers is 2,430 millimeters, and its width is 
800. It is arranged symmetrically, so that it 
may run in either direction without being 
turned around. At each end there is a seat 
for the engine man, which he occupies alter- 
nately in running the engine backward and 
forward, and from which he can see the 
track in front of him. The engine is also 
provided with a bell and signal lamp. 

The locomotive axles are spaced 450 milli- 
meters apart, and the diameter of the 
driving-wheel is 340 millimeters. The height 
measured between the flange of the rails and 
the center of buffers is 765 millimeters, and 
the height up to the top of the locomotive 
is 1,040 millimeters. The engine weighs 
1,500 kilogrammes, and is capable of hauling 
a load of 16,000 kilogrammes. In the gal- 
lery under consideration, the locomotive is 
accustomed to haul 10 cars of 8,000 kilo- 
grammes weight at a speed of 12 kilometers 
per hour, or 3.30 m. per second. 

The engine is provided with powerful 
brakes that permit the train to be stopped 
very quickly. To provide for cases where 
operations have to be suspended for a while, 
and the locomotive brought to a standstill, 
there are fixed along the sides of the gallery 
two juxtaposed metallic conductors which, 
when joined by hand, set an electric alarm 
in action. 


——_- > 
“New York Electrical Society. 





New York, April 1, 1883. 

The Executive Committee of this society 
takes great pleasure in announcing that ar- 
rangements have been made for several very 
interesting lectures, to be delivered shortly 
by prominent gentlemen. These will be fol- 
lowed by others equally good. 

Various improvements at the rooms are in 
contemplation, and an attempt will be made 
to secure instruments and apparatus for the 
use of members and illustration of lectures. 

In order to do this, the committee expect 
the co-operation of the members, expressed 
by their presence at meetings and financially. 

Members who are in arrears for dues are 
respectfully asked to remit to the Financial 
Secretary at the earliest convenience. 

Very truly yours, 
C. 8. H. Smauu, Pres'’t. 
J. McKenzie, Jr., Financial Secretary, Opt’g 
Dept., 195 Broadway, N. Y. 


— + 


New York Post Office Quarterly Report. 
The statement of the New York Post Office 
for the quarter ending March 31, shows that 
the sales of postage stamps, envelopes, &c., 
amounted to $1,082,062.48 against $1,033,- 
526.27 for the same period in 1882. For unpaid 
postage receipts $16,519.55 was received, 
which is $1,009.38 more than for the same 
time last year. The sum of $14,540.50 has 
been taken in for box rent, against $14,970.50 
in 1882. The miscellaneous receipts amount 
to $1,006.45. The total receipts amount, 
therefore, for the past quarter to $1,114,- 
128.98, against $1,064.990.86 for the first 
quarter last year. The total expense reached 
the sum of $222,037.56, which is $2,536.55 
more than the expenses for the same period 
of 1882. It therefore appears that the bal- 
ance (net revenue) of our Post Office due to 
the United States is $892,091.42, against 
$845,489.85 last year. The gain on net 
revenue has therefore been 53 per cent. 


—__ --- 


Engineers in Berlin are making interesting 
experiments in war balloons, photographing 
the earth from a height sufficient to be out 
of range. Good views of the surrounding 
country have been obtained, in spite of the 
rapid rise of the balloons, by the use of elec- 
tric apparatus that limited the exposure of 





plates to a fractional part of a second. 


The Mutual Union Lease. 

Notices were sent out recently calling a 
meeting of the stockholders of the Western 
Union Telegraph Company for Saturday, 
April 21, at twelve o’clock noon, to ratify 
the lease of the Mutual Union Telegraph 
Company’s lines, in accordance with the 
ruling of Judge Freedman. The approval 
of other contracts or agreements covering 
leases or conveyances will also be consid- 
ered. Proxies are inclosed in the notices 
containing the names of Dr. Norvin Green, 
the President of the Company; Jay Gould, 
Augustus Schell and Gen. Thomas T. Eck- 
ert. Dr. Green said that Judge Freedman’s 
opinion would not be allowed to stand unap- 
pealed. The company had a habit of con- 
firming at the annual meetings contracts 
made during the year, and sanctioned at the 
time by written consent, so there were only 
the agreements of the past year to ratify at 
the coming meeting. The law covering the 
point in question was drafted by Grosvenor 
P. Lowry, who was for four years of coun- 
sel for the company. He advised confirma- 
tion in writing by the stockholders in pref- 

erence to confirmation by vote. 
_— 


Injunction Asked For and Deni: d. 





In the action of Frederick Bill, a stock- 
holder of the Gold and Stock Telegraph 
Company, against the Western Union 
Telegraph Company and others to set aside a 
lease of the property and franchises of the 
former company to the Western Union Tele- 
graph Company for the term of 99 years, and 
for an injunction to restrain the lessee from 
disposing of the property acquired under the 
lease, Judge Wallace, United States Circuit 
Court, handed down a lengthy opinion, in 
which he says the lessor and lessee are both 
corporations of this State, and by the act of 
May 2, 1870, authority is conferred upon any 
telegraph company organized under the laws 
of the State to lease or sell its franchises and 
property to any other telegraph company 
organized under the laws of the State, pro- 
vided the lease or transfer be approved by a 
three-fifths vote of its Board of Directors and 
also by the consent in writing, or by a vote 
at a general meeting of three-fifths in interest 
of the stockholders. 

The theory of the complainant’s bill is that 
the lease was ultra vires because the necessary 
consent of the directors and stockholders has 
not been given, and also that it was made for 
an inadequate consideration in breach of 
trust by the directors and in the interest of the 
lessee. Both theories hinge upon the circum- 
stances that the majority of the Board of 
Directors of the lessor were directors of the 
lessee at the time the lease was made, and 
upon the further circumstances that the lessee 
owned nearly two-fifths of the stock of the 
lessor at the time. 

Judge Wallace holds that if the directors 
of the lessor were not competent to vote 
because they were at the time directors of the 
lessee the lease is void. It cannot be that 
the legitimate quorum has been obtained or 
that the statute contemplates or is satisfied 
by a vote of directors who are incompetent to 
vote. But the theory that the directors were 
incompetent to volte confounds the 
distinction between want of power and abuse 
of power; between a disqualification to 
vote which renders the vote nugatory 
and the exercise of a-power which has been 
conferred, but which ought not to be 
executed. A director is not incompetent 
to vote because a sense of propriety may 
demand that he should net vote upon a par- 
ticular occasion, nor is an agent incompetent 
to make a cortract because the contract he 
made was unfair or even fraudulent toward 
his principal. If the directors were incom- 
petent to vote, the lease would be absolutely 
void, and no action of the stockholders could 
validate it. 

After citing various authorities, Judge 
Wallace continues: 

“Assuming that the lease was voidable at 
the election of the corporation because the 
directors were also the agents of the lessee, it 
remains to determine whether the com- 





plainant, as stockholder, can invoke the aid 





of the Court to annul the lease. If he is not 
in a position to do so, it is immaterial whether 
the lease was for an inadequate consideration 
or not, or whether it was one which for any 
reason the corporation might repudiate.” 

His Honor holds that the complainant has 
failed to show a case within the adjudications 
orthe 94th rule of the Supreme Court, which 
entities him to maintain this action, and 
says: 

‘It is an implied condition of the associa- 
tion of stockhulders in a corporation that a 
majority shall have authority to bind the 
whole body in any transaction with the cor- 
porate powers. As the case is now presented 
an injunction must be Genied.” 

This decision dismisses the bill. 


>_> 
Submarine Cable Maps. 


The Dominion Government is about issu- 
ing a series of maps showing the submarine 
cables of the world. They have been 
prepared under the supervision of the cele- 
brated electrician and one of the fathers of 
submarine cables, Mr. Frederic Newton Gis- 
borne. They are in five sheets, three by four 
feet each, each map complete in itself. 

No. 1 comprises Newfoundland to Mon- 
treal, and shows all the termini of the trans- 
Atlantic and the Gulf of St. Lawrence ca- 
bles; also the land line telegraphs and every 
telegraph station in the Maritime Provinces, 
with part of the Province of Quebec. It has 
a marginal table of distances by sea and land, 
and shows all light-houses, principal sound- 
ings and variation of compass, bearings, &c. 

No. 2 shows every telegraph station, &c., 
in Ontario and in part of Quebec, between 
Montreal and Thunder Bay, Lake Superior. 

No. 3 shows the lines in the Provinces of 
Manitoba, Assiniboia, Saskatchewan and 
Alberta. No. 4 shows the Rocky Mountains 
and British Columbia. No. 5 is a general 
cable map, and will show the cables of the 
world upon a somewhat novel projection, the 
north and south poles being central in the 
two hemispheres. By this means can be 
seen at a glance the relative lengths of each 
cable now laid and the value of lately pro- 
jected routes through higher latitudes. 

No. 1 sheet is being printed. No. 2 will 
be ready when No. 1 is completed, as well 
as the general cable spheres. No. 3 will be 
ready during April, but No. 4 in consequence 
of the large amount of drawing in the moun- 
tains, will not be ready before June. 


— emme 


Two Telegraphic Tales. 





‘*Did you ever hear the story that Anson 
Stager, formerly General Superintendent of 
the Western Union Telegraph Company, 
tells on himself ?” 

“No; what is it?” 

‘** Well, Stager says he was one day taking 
a company of his friends around, and that a 
local office was visited. Stager’s friends 
were all good operators, and Stager boasted 
to them that he could send a message as well 
as any operator. 

‘** «Let me get hold of that key,’ said he to 
the operator. The young man complied 
and Stager began sending. Long out of 
active practice, Stager’s sending was heavy 
and unsteady. By and by the receiving op- 
erator, noticing that a change of operators 
had occurred, broke in and asked snappishly, 
‘ What plug is that sending ?’ Stager replied 
amid the laugh of his friends; Had the 
young man known who he was calling a 
plug, he would evidently have been a little 
more civil. 

‘*This same Mr. Stager telis of one of his 
performances in telegraphy once that was 
really wonderful. He was on a train on his 
way to Cincinnati when the train was derailed 
and wrecked. They were many miles from 
any station, and were in danger of being run 
down by other trains. Stager cut the wire 
and telegraphed to headquarters for a wreck- 
ing engine by striking the ends of the wires 
together. But how was an answer to be re- 
ceived? Stager placed the two ends to his 
tongue, one on each side, and read the 
answer in that way.”— Cleveland Herald, 
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"Telephone. 


Editor Review :— 

I have been much interested in the letters 
of your esteemed and valued correspondent 
hailing from Texas, ‘‘J. K. D.” 

If other practical men who are interested 
in telephony would do as much and give us 
all the benefit of their experience, we should 
all be infinitely better off, and the Review 
would also become a true telephone ex- 
change—an exchange of thought and valua- 
ble information. 

Weare glad to notice the phenomena he 
describes, but for one I cannot see anything 
very remarkable in any of them. 

They all go to prove only what we should 
all know, viz., that a majority of ground 
wires have a greater or Jess—-and generally a 
greater—resistance at some portion of their 
length, either at the actual connection be- 
tween the line and ground wire; in the 
ground wire; in the substance or joints of the 
water pipe; in the great joint between the 
external surface of the pipe and the earth, or 
in the earth itself, which is frequently to a 
considerable extent insulated from the sur- 
rounding country. 

In the cases described, we may of course 
reject the thought that the resistance lies at 
the connection between the line and ground 
wire, or in the wire, or in the connection be- 
tween the wire and pipe; for ‘J. K. D.” 
certainly solders his earth connections, and a 
manager who uniformly solders joint will 
also be particular about the quality of wire 
used, and will also insist on a bright pipe 
before he attaches his wire thereto. 

But can he assure himself of the electric 
conductivity of the pipe after his wire is at- 
tached to it? 

I know of a telephone superintendent, who 
could never get a ground on a water pipe, 
and who ultimately discovered that the main 
pipes were made of wood, which of course 
dispelled the mystery. 

But it may be said the water is in the 
pipes; isn’t that a conductor ? 

Oh, yes; water is a conductor; so is glass, 
for that matter, and gutta-percha, etc. 

The resistance, however, of water is so 
great in comparison with that of any metal 
that it is not worth while to take it into con- 
sideration. 

But supposing that the pipe is of metal 
and is electrically perfect, must we not ex- 
pect to find it covered with rust und other 
substances of high resistance ? 

It must not be forgotten that all connec- 
tions between a line wire and the earth are 
simply points between a good conductor and 
a bad conductor, and that therefore we can 
never expect to make as good a joint be- 
tween the line and the earth as we can be- 
tween one line and another, unless we ex- 
pand the surface of the good conductor at 
the contact with the bad one, in proportion 
to the difference between the specific con- 
ductivities of the two. 

Tos. D. Lockwoop. 
ome 


Philadelphia Telephone Co. 








The Bell Telephone Company of Philadel- 
phia have not been idle during the past 
year, and as may be seen from the following 
excellent showing, Messrs. Zeublin and 
Morton have kept pace with the progress in 
other parts of the telephonic field. In Phila- 
delphia city there are eight exchanges as 
follows: 

Fourth and Chestnut. 

1,111 Chestnut. 

Board of Brokers. 

Germantown, 

Fire Insurance Patrol. 

Manayunk. 

Frankford. 

West Philadelphia. 

With a total of 1,928 subscribers. The 
headquarters for Philadelphia are at the 
southwest corner of Fourth and Chestnut 
streets, where the principal exchange is 
located. 

In this exchange there are 1,064 subscribers’ 
wires— 








006....... Carrying 1 Station..... - 908 
i eee a adie Ee 276 
Bi iéases  ™ eee 51 
| foe e Bi aed 4 
1,239 


There are also 177 stations ‘‘ via switch,” 
that is, where subscribers have exchange 
connection at their offices and private lines 


thence to their factories, a switch is used at | 


the offices so that the factories may be put in 
direct communication with the exchange. 
This gives a total of 1,416 stations in the 
Fourth street exchange, operated by 44 
employers. 

The balance of the 512 stations are con- 
nected with the seven suburban exchanges 
with trunk lines to the general system. 

Magneto bells are used exclusively in 
these exchanges, chiefly of the Davis and 
Watts pattern, 905 wires being connected to 


“ Law sys ” switches, and the balance to | : 
Low eye” switches, end the betene }our making a longer abstract than the fol- 


the old style Williams switches. 

In adopting the ‘‘ Law system” in June, 
1882, four ‘‘ Law” switches were purchased 
and secondary wires or “ calling circuits” 
used in that system were run to the offices of 
769 subscribers in the business center, the 
subscribers were remote from the exchange 
still being served through the old or Williams 
system connected with the new, 3,402 feet of 


wrial cables were used to bring the wires | 
the Edison Exchange at Third street | 


of 
(which had been operated as a branch ex- 
change to that time) to the general office at 
Fourth street, and the offices were consoli- 
dated; 2,630 feet were used to bring the 
northern and western wires in from the roofs 
of adjacent buildings, and 4,350 feet of 52 
conductor cable for trunk lines between 
Fourth and Eleventh streets exchanges, 
making in all 10,382 feet of serial cable in use 
by this company. It is chiefly of the W. E. 
Mfg. Co. and Brooks, Jr., patterns in lead 
pipes and of 50 wire capacity. 

Our Fourth street tower and fixtures have 
accommodations for 1,014 wires (not includ- 
ing cables) with conveniences thence to the 
operating room of 2,100 wires. At the pres- 
ent time we have 1,575 wires terminating at 
this office, 967 single wires and 592 con- 
ductors in erial cables, including special and 
calling wires connected with the ‘‘ Law” 
system. 

All single wires approaching the exchange 
from the nearest fixture are of phosphor 
bronze. 

During the year 1882, 327 miles of new 
wire was put up, making a total mileage of 
1,788 miles, 1,208 of which is on fixtures and 
house-tops, 580 on poles. 

The general manager in his annual report 
says: 

“Our pole privileges are limited to the 
fourteen erected by this company and 520 
secured through the agreement with the 
Philadelphia Local Telegraph Company, 
making a total of 534, in addition to the 
1,407 attachments to the city poles.” 

For the entire system 64 operators, 28 line- 
men and 11 inspectors are employed under 
the charge of 

C. M. Root, Manager. 

U. H. Batstey, Chief Inspector. 

F. Tost, Chief of Construction 
and Repairs. 

At the last annual meeting of directors 
in February, the following officers were 
elected: 

Tuos. E. Corntsu, President. 
J. E. ZEvuBiIN, General Manager. 
J. A. PALMER, Treasurer. 
RoserRT Morton, Snperintendent. 
---- >_>: 
Under the supervision of President Storke 


and his energetic general manager, Mr. | 


Timpson, the Hudson River and Central 
New York Telephone Companies are increas- 
ing wonderfully in the number of sub- 
scribers and new exchanges. 

ee 
Extending the Telephone in New Jersey. 








The New Jersey Telephone Company, re- 
cently organized at Freehold, has commenced 
the building of a telephone line from Long 
Branch to Freehold, taking in the towns of 
Red Bank, Seabright, Eatontown, Shrews- 
bury, Asbury Park, Keyport and South 


|Amboy. When completed, this line will 
make direct connection with New York, 
|Brooklyn and Westchester County, New 
| York State, and the whole northern portion 
of New Jersey, embracing a territory within 
45 miles of New York City. All the sum- 
mer hotels at Long Branch, Red Bank, El- 
beron, Seabright, Asbury Park, Ocean 
Grove and Spring Lake will be in connection 
with this new telephone line. 
——*+pe—__—_ 

We give below some statistics taken from 
a pamphlet published recently by the Com- 
pagnie Internationale des Telephones, in Paris, 
giving, from the best official sources, the 
number of central office subscribers of the 
| world. Although the pamphlet gives full 
technical and commercial details of the sys- 
| tems in use, with the number of subscribers 
|connected, in every city where a central 
office is in operation, lack of space forbids 


lowing : 

It has been asserted by those who main- 
tain the practicability of burying telephone 
wires, that this has been done successfully 
in Europe, and that what has been done 
there can also be done here. The Paris re- 
port of all the telephone lines of the world 
shows the contrary. In giving a list of the 
individual systems in all countries, the re- 
port says: ‘‘Subterranean lines nowhere 
jappear in our catalogue, with one excep- 
tion. One solitary important city, Paris, 
possesses a subterranean telephonic canali- 
zation, due solely to the fact of the existence 
of an admirable system of sewers, which 
penetrate the most interesting quarters of 
the capital. It can readily be seen that, in 
default of circumstances similarly favorable, 
it is useless to think of adopting this system. 
The expenses of the first establishment and 
the maintenance of a canal system would be 
so much greater that aerial communication 
is always preferable.” It should always be 
borne in mind, says the report, that the 
system of Paris is found in conditions the 
most favorable, and affords facilities for 
telephonic introduction the most advan- 
tageous in the entire world. 

It is, we presume, scarcely necessary to 
explain what the Paris system of sewers is, 
further than to say that the main sewers are 
great subterranean canals and subways, per- 
mitting their exploration by boats, by tram- 
cars, or by foot travel along paths bordering 
the fewer streams. This is altogether a 
different matter from the conduits or pipes 
proposed here or elsewhere. Here and there 
or the distance of a few hundred feet it has 
been found practicable to group a limited 
number of wires in a cable, but these are 
exceptional cases and experience has proved 
that, so far, it is not practicable to transmit 
telegraphic messages to any distance through 
cables. Cleveland experts who last year ex- 
amined the telegraph and telephone systems 
in England, found that whilst free conversa- 
tion was practicable for considerable dis- 
tances over aerial lines, the attempt to talk 
through buried cable lines between the same 
points was a total failure. Telegraph lines 
have been buried and worked, though, it is 
claimed with diminished facility, but for 
telephone purposes—with the one excep- 
tional case of Paris—it has been found neces- 
sary to string telephone lines in the air. 

The Paris report says that an examination 
of the number and importance of telephonic 
‘systems leads to the conclusion that the 

United States and Great Britain are signally 
in advance of all other nations in this par- 
|ticular. Four plans of establishing and 
| working telephone systems are in vogue. 
In the United States, Sweden and Norway, 
|and in the greater number of English colo- 
|nies telephone enterprise is wholly free. 
| Any company can organize and work a 
| telephone line, without interference by the 
Government. In Germany and Switzerland, 
with the exception of the city of Zurich, the 
telephone lines are owned and operated by 
‘the State. In Great Britain, Russia and 
Austria special charters are granted to each 
|company for a long period. The lines are 
‘under Government control, though not 
| owned or operated by the State, and certain 
| eae have to be obeyed, but on the other 





hand no opposition lines are permitted to en- 
croach on their territory so long as that 
territory is properly served. The least satis- 
factory position is that of the systems in 
France, Italy, Spain and Portugal, where 
the concessions are given for an insufficient 
time or where the regulations for their man- 
agement are liable to change from year to 
year. 
GENERAL RECAPITULATION. 


Continents. No. of Cities. Subscribers. 
ee sien 161 30,066 
DE isn caweiecs wes 7 420 
DR csesdeonuas ‘ 4 240 
I acs cute tis iodine 186 56,090 
Oceanica ..... pccbeeie 5 897 
Total for the entire 
WOE 660 sucwoss 363 87,715 
EUROPE. 
Countries. No. of Cities. Subscribers. 
NN hoy esa dese owe 21 3,613 
eee 3 870 
Belgium ...... cesses Se 1,941 
Denmark ....... Peas 1 516 
OND So 560005 epraces:} 3 unknown 
Er ee 18 4,437 
Great Britain ......... 75 7,287 
Italy +9 b060608000 00098 13 5,507 
a ee 2 745 
Netherlands .......... 4 1,340 
POE weduese “coed 2 80 
eer eee 6 1,351 
EE aon oe ckdvioncsns 5 1,554 
Switzerland........... 2 825 
5 Ne ea 161 30,066 
ASIA, 
Countries. No. of Cities. Subscribers. 
BN ios onesenesewe 2 99 
BR i6s0<9:00 eanees 5 321 
| re 420 
AFRICA. 
Countries. No. of Cities. Subscribers. 
Cape of Good Hope .. 2 47 
ING oxensecesnwsnes 2 193 
WE, iSnvediniicens 4 240 
AMERICA. 
Countries. No. of Cities. Subscribers. 
CID 556-55 crosnee0 16 5,250 
DN dies eiegaae ees 3 460 
Argentine Republic... 3 700 
_ 2 4 560 
DN i shaved asieka ave 11 1,160 
United States ......... 202 47,960 
ee 56,090 
OCEANICA, 
Countries. No. of Cities. Subscribers. 
II saosin se xe os 4 637 
Sandwich Islands ..... 2 260 
seston 6 897 


It is evident from an inspection of these 
figures, that they err, if they err at all, on 
the side of too moderate a number, and that 
the actual figures will be found to exceed the 
numbers here given. 

——-ae—__—_ 


A New Thing in Telephone Calls—An 
Automatic Ringing-off Device. 





Everybody who uses the telephone knows 
what it is to be interrupted in the midst of 
his most earnest talk. Just when he is 
straining every nerve to catch the coming 
words, ‘‘ Hello! hello! are you through ?” 
is quite too exasperating. But the exchange 
people can’t help it. They must clear the 
switch-boards as expeditiously as possible, 
and put the lines in shape for constant calls, 
and the “hello!” racket is the only resort. 
Not only is the unfortunate user thus an- 
noyed, but no little time and work are re- 
quired at the exchange to find out constantly 
the status of connected lines, and, at best, 
much unnecessary delay is incurred in put- 
ting them to rights and giving them to 
anxious users. 

Such a system is manifestly incompatible 
with the telephone business, and the less so 
as subscribers multiply, and increased 
promptness and despatch become necessary, 
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There is little need for showing that the sys- 
tem is a slow and clumsy oné, or for giving 
further reasons why a better should be adopt- 
ed by exchanges. It is self-evident. 

The magneto call-bell is in almost universal 
tise; and Mr. Painter’s invention is applied to 
it. Its use in¥olves no ‘‘instructions” and 
io special act whiatever on the part of the 
user. He has nothing to do with ringing off. 
It is entirely automatic in its action. He 
turns his crank as usual, in calling or an- 
swering, uses his telephone, and when he 
hangs it up the exchange is instantly notified, 
and the lines are disconnected at once, with- 
out losing time by cutting in. From the pe- 
culiarity of the ringing-off signal, the attend- 
ant knows at once it is not a second call. It 
is a brief, spasmodic flutter of the drop ar- 
mature (but quite enough to operate it effect- 
ively), while a second call, if one be made, is 
more prolonged. 

The mechanism is of the simplest kind, 
involving only a spring, ratchet-wheel and 
pawl, in addition to the usual magneto-bell. 
When the user turns his crank, this spring is 
automatically brought under tension during 
the first half-revolution, and locked there— 
cocked, like a gun, as it were. The handle 
may be turned indefinitely without affecting 
the spring, bit when the user is done, and 
the hiand-piece is hung up, it trips the spring 
—pulls the trigger, so to speak—and thé 
spring, now released—gives a quick, suddeti 
half-turn to the crank, sending the ringing- 
off signal to the exchange. 

The device described above is the invention 
of Mt. William Painter, M.E., Baltimore; Md. 
-_ — 


Spiral Telephone Wire. 








A galvanized iron wire, with an enlarged 
surface, produced by making the wire with 
a long groove helically cut round it, has re- 
cently become the basis upoh which a com- 
pany bearing the euphonious title of the 
‘«Ameritan Spiral Telephone Wire Com- 
pany.” 

Claims are made on behalf of this wire, as 
follows: 

Increased cross section. 

Increased stirface. 

Less density. 

Active vibration. 

Clear articulation. 

Continued uninterrupted surface—free 
from contact with insulators, 

Limit of distance overcome. 

No leakage. 

No induction. 

The vale of these claims, taken one by 
otie, can easily be estimated. 

The first is not true. The second is true, 
but presents no practical advantage, since 
electrical currents do not travel on the sur- 
face, but throughout the substance of a wire. 

The third is true, but of very little account 
either way, the same result being gained by 
the use of a smaller gauge of wire. 

The claim of active vibration is somewhat 
obscure. 

That of clear articulation, we apprehend, 
is yet to be proved, at least so far as it is 
claimed to be superior to other wires. 

The claim to an uninterrupted surface of 
wire, which does not touch the insulator, is 
absurd; if the insulator touches the wire at 
one point, it is practically equivalent to 
touching it at all points. 

The three floral claims made are groundless. 

The company advertising this wire, or 
rather advertising their own stock, have sent 
out a number of circulars setting forth the 
foregoing advantages, and proposing to sell 
a limited portion of the Treasury stock at $5 
per share. 

The circular states that short and long 
routes have been tried, in competition with 
the ordinary line wire, with the most pro- 
nounced success.. An exhaustive search fails 
to find any very long lines which have been 
so tried, and it is greatly to be feared that the 
advantages which have been enumerated 
exist chiefly in the imagination of the advo- 
cates of the wire. These remarks are, how- 
ever, not intended as animadversions upon 
the wire, which is doubtless as good, although 
no better than the ordinary line wire, but are 
intended to caution buyers against paying 





any advance over the retail price of galvan" 
ized iron wire of the sime gauge, and also to 
give a fair statement of the case; so that any 
person buying the said Treasury stock at $5 
per share may do so with their eyes open. 


T. D. L. 
——_egpo—__——_ 


In Norway the telephone has only been in 
public use about two years. The most im- 
portant central office is that of Christiana, 
the capital of the kingdom, established by 
the International Bell Telephone Company, 
and containing over 700 subscribers. At 
Drammen, an industrial city, the center of a 
great lumber traffic with Holland and Eng- 
land, and situated about twenty-two miles 
from Christiana, has a central office with 100 
subscribers. Central offices have also been 
opened in Drontheim, the ancient residence 
of the Kings of Norway; Bergen, the prin- 
cipal port of the country; Stavanger, a center 
for considerable fleet of vessels engaged in 
the herring fisheries, and in Arendal, a port 
on the Skager-Rack. Many smaller cities, 
including Porsgrund, a city of 3,000 inhabi- 
tants, also have their telephone systems. 
There are besides, many private telephone 
lines in Norway. The most important of 
these is that which connects the three cities 
of Porsgrund, Brevig, and Langesund, and 
places the principal office of the steamship 
company in éonnection with its agencies, 

——— 

The Louisiana Telephorie Company are 
pushing forward rapidly and have now ex- 
tended their system to all large places in the 
two States they control: They are now 
operating 15 exchanges in Louisiana and 
Mississippi, and have several more ‘‘in 
course of sprouts.” Our total of exchange 
subscribers is over 1,500, and constantly in- 
creasing. We are connecting—extra territo- 
rially--Bayou Sara, Jackson and Clinton, La., 
30-mile line ; New Orleans, Donaldsonville, 
Plaquemines and Baton Rouge, 100-mile line; 
and are also building (these in conjunction 
with the Memphis Co. ) from Grenada, Miss.,to 
Memphis 100 miles, and from Holly Springs, 
Miss., to Memphis, Tenn., 50 miles. Our 
Baton Rouge line will consist of three wires 
and will require two cables, one to cross the 
river at New Orleans and another to recross 
at Baton Rouge. 

retina sca 

Occupants of the upper stories of New 
York tenement houses object to telegraph 
wires being put underground, says the De- 
troit Free Press ; for, as now arranged, they 
make good clothes-lines, and nearly always 
catch the baby when he falls from a 
window. 

—_——_ +e ———— 

Telephoning is looking up. ‘Home, 
Sweet Home” played in New York was 
heard in Chicago to-day. The day may 
come when the debates in the House of Com- 
mons can be heard in the Capitol at Wash- 


jngton. 
—-~-ae—_—— 


Buenos Ayres, the capital of the Argentine 
Republic, and Rio Janeiro, capital of Brazil, 
are henceforth connected by a direct telegraph 
line, the inauguration of which has just taken 
place. 





me 

There are nine telephone companies in 
existence in Mexico. They have established 
central offices with the Bell system in about 
twenty cities, notably those of Vera Cruz, 
Puebla, Chihuahua, Durango and Guadalax- 
ara. The City of Mexico has the largest 
number of subscribers 

——_egp>eo——_—_- 

At Montevideo a military conspiracy has 
come to light through a conspiring officer 
talking by telephone to a Colonel of artillery 
when he thought he was talking to a brother 
conspirator. The object was to overturn the 
present President. 

——_-e—___—_ ; 

A sound suggestion—never turn a deaf ear 

to the telephone. 
—_— pe —————= 

Jay Gould wants his friend to recommend 
a name for his new yacht, in which he will 
go to Europe in June. We would suggest 
‘*Western Union,” as that floats on water 
about as well as anything we know of.— Lowell 
Citizen, 





We take the liberty of publishing the fol- 
lowing exceedingly interesting letter from 
the wife of our esteemed correspondent, Mr. 
Geo. L. Wiley, of the City of Mexico. It is 
seldom our good fortune to receive a letter 
so descriptive of Mexican life and scenery 
written in such a delightful and entertaining 
style: 

Leon, E. U. Mexico, ) 
March 17th, 1883. { 

DeEaR FRIEND: In this quaint old city we 
are quite surrounded by mountains, and we 
revel in acclimate of perpetual spring. To 
an American accustomed to the four seasons, 
the effect of continual blue sky and bright 
sunshine is peculiar. I find myself wonder 
ing, when I see a tiny cloud, whether it por- 
tends a storm, and when to-day is a trifle 
cooler than’ yesterday I think of snow; but 
day after day the birds sing, the flowers 
bloom, the sun shines, and one has nothing 
left to wish for except old friends at home to 
share with. It seems so selfish to monopolize 
all these good things. 

We have a cathedral and more churches 
than I can count, and the time was when the 
continual ringing of their bells quite con- 
fused me; now I should miss them if they 
did not ring. In each day there are four 
hours which call for prayer, and when the 
bells announce these hours, all the men in 
the streets walk with uncovered heads, and 
expect foreigners to do so. In passing the 
door of a church the same custom is ob- 
served. 

There is a garrison here of fifteen hundred 
soldiers. They keep the sleepy city alive 
with their drills and parades, and help, too, 
to give us a feeling of safety when we think 
of the hundreds of half-civilized natives who 
look so ferocious. 

The plaza is beautiful. I inclose you a 
picture of it and one of the market-place. My 
balcony opens on the plaza, and three even- 
ings in each week the regimental band from 
one or another ‘‘cuartel” plays there from 
eight until half-past eleven. 

These concerts are delightful, and would 
prove formidable rivals to any given in New 
York. The Mexicans are born musicians; 
music comes as naturally to them as does the 
air they breathe. 

They excel also in horsemanship and in 
floraculture. There is something fascinating 
to me in the way in which a Mexican rider, 
without any apparent effort, manages his 
horse. The two seem one. With the rein 
between finger and thumb, his horse at a 
runaway gallop, I have seen him stop short 
as if suddenly turned to stone, and I have 
trembled to think how surely some of our 
American riders would fly over their horses’ 
heads under such circumstances. 

The flowers here are exquisite. Two facts 
in regard to them surprise me. First, that 
the very smallest weed has its perfume; sec- 
ond, that the flowers which we know, each 
in connection with its season only, grow here 
at any season, and violets, crocuses and 
daisies, which we know in the spring-time 
only, and roses, pansies, jasamines and hot 
house varieties, all grow beside gladioli, sal- 
vias and chrysanthemums, which at home 
belong solely to the fall. 

I send you the ‘‘ Mexican Florist’s Secret.” 
If it succeeds at home as it does abroad, you 
will be pleased, I know: 

“* Collect from soot from a chimney or 
stove where wood is used for fuel. Put it in 
an old pitcher and pour hot water upon it. 
When cool, use it to water your plants daily. 
The effect is just wonderful. It produces 
rapid growth of thrifty roots, shoots with 
strong, thick stems and a great number of 
richly-tinted leaves.” 

The carnival season here was very gay. It 
began on the 3d of February and lasted three 
days. The streets were crowded. Gay lit- 
tle booths were erected round the plaza, 
where all kinds of dulce were sold, and 
masked figures and flowers made of paper, 
and ‘‘ cascarones” by the thousands. Cas- 
carones are colored egg-shells filled with 
small candies and fine bits of colored paper. 
Some are filled with perfume. These are 
thrown at the maskers. 

Two masked balls were given during the 
carnival, and the entire city was illuminated 


for three nights. They have the same beauti- 
ful style of illumination here as in Spain and 
in Italy—that of following all the architec- 
tural designs in outlines of colored light. 
The effect is like fairyland. Even the 
crosses on the tip of the cathedral spire were 
outlined in pale pink fire. 

We attended the last ball given at the pal- 
ace. There were two parties of maskers— 
one of Spanish Estudiantes, the other of Per- 
rots—about twenty-five in each party. The 
costume of the Estudiantes was of black vel- 
vel, with silver buckles at the knees and 
waist and on the shoes, and wide white lace 
ruffs at neck and sleeves; sombreros in the 
shape of those worn during the first empire, 
with a long black feather drooping on one 
side and a large silver spoon diagonally 
across the front. Long black scarfs were 
thrown jauntily over the ieft shoulder. 

The students opened the ball with a Span- 
ish song and dance, using castanets as they 
sang the chorus. The dancing was extremely 
graceful, and reminded me of a scene in 
some pretty operetta at home. One could 
scarcely imagine our Columbia College boys 
indulging in anything like unto it. After 
that, an Italian gentleman danced the weird 
and peculiar ‘‘ tarantéla.” Then the general 
dancing began. We had the pleasure of 
trying the danza—the national dance of 
Mexico. We have nothing at all like it in 
America. The music is beautiful, with a 
very slow rhythm. In the old days in Mex- 
ico they sang as they danced it. 

Between the dances here the gentlemen 
pass little trays of wine for the ladies, and 
pretty bouquets of flowers. We saw with 
pleasure much of the old Castilian politeness 
of which we read so often. My last dancing 
partner said, as he wished me good night, 
‘* A sus pies, sefiorita,” with a low bow and 
with his hand upon his heart. 

Polite phrases of that kind ahound. 

When we enter the dining-room of the 
hotel to breakfast, conversation at once 
ceases. The breakfasters murmur in chorus, 
‘*Buenos dias, sefioritas,” in a way that 
always reminds me of the responses in the 
Episcopal Church. 

We visit often an interesting old ruin here 
which I must mention before I say good-bye, 
the ‘‘Huerta de Uraca,” formerly the 
casa de campo of Uraca. He was one of the 
followers of Maximilian, and one of the 
three who, after the execution of Maximil- 
ian, Miramon and Mejia, were exiled for 
life. 

A large and beautiful garden—or park, we 
would call it—with trees and flowers of all 
kinds, surrounds the house. This, with its 
quaint and curious stone balconies and wind- 
ing stone stairways, its massive pillars and 
grand but deserted dancing and banquet 
hall, is in itself a picture worthy of admira- 
tion. The back stair leads to a long straight 
walk between shade trees, and ending in a 
circular summer-house with a fountain and 
asun-dial. The stone seats here are inlaid 
with beautiful blue and white tiles, and the 
basin of the fountain corresponds. It seems 
just the place to sit and dream under the 
orange and oleander trees, 

I like to people it with court ladies and 
gentlemen of the olden time, and it is easy 
to imagine that these old trees have been the 
silent witnesses of many pretty scenes, and 
have heard many vows of love and loyalty. 

In one corner and far away from ail else 
stands the shrine, and, although it is now a 
ruin, the cross stil] stands, and the niches for 
the lamps and emblems. It is so silent and 
desolate, still seeming a most sacred spot as 
we stand there—because of the prayers of 
the past—and there in the midst of birds 
and flowers and solemn thoughts I say 
** Adios,” Josiz WILEY. 


e+ —_—— 


In order to restore faded ink it is only 
necessary, according to the Boston Journal 
of Chemistry, to moisten the paper with 
water, and brush over the writing with a so- 
lution of sulphide of ammonium. The ink 
will become black immediately, from the 
formation of the black sulphide of iron. 
This means of restoration is not applicable 





with aniline inks. 
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| Company of Kansas and Missouri. The in- 
| corporators are E. T. Gilliland, of Indianapo- 

Before the Chemical Society of the Colum- | lis; Geo. L. Beetle, of Chicago; E. L. Smith, 
bia School of Mines, Professor Barker, of | ©. D, Crandall, Chas. Maclilse, N. A. Glad- 
| the University of Pennsylvania, lectured a| ding, Chas. W. Price, of Kansas City. The 
few evenings since on the ‘‘Storage of Elec-| headquarters of the company will be in 
trical Energy.” Professor Barker is an ear-| Kansas City, Mo. 


nest, conscientious student, and when he| 
A Contemporary Set Right. 


talks—unlike some so/-disant scientific men | 

we know of—is apt to have something of in-| Our esteemed contemporary, the Boston 
terest toimpart, We are inclined to the be-| Hyening Transcript, is, we find, laboring 
lief, however, that the professor, if he es-| under a strange hallucination regarding the 
sayed to instruct the callow youth of Colum-| work and aims of the electric lighting com- 
bia in the theory of the storage battery, | panies. Though usually well informed, we 


would have better accomplished his purpose | have noticed occasionally in the columns of 
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Editor. Publisher. | had he not gone quite so far back. When | our eastern contemporary what would seem 
SS | lads need instruction in the progress of elec- | to be an aptitude for looking at things from 
a application, it might seem to many the | y cynical, if not churlish, standpoint. The 

SUBSCRIPTION. correct thing to begin with Noah and| weather, no doubt, has much to do with this, 


| the flood, and gradually work up to a period | 
| which is within the memory of men now 


and as the reports from the eastern coast have 
| indicated rather chilling, damp and unpleas- 
ant weather of late, we are inclined to at- 
tribute the present unamiable attitude toward 
and unsubstantiated charge against the electric 
lighting compsnies to the plethora of un- 
| canny weather that has prevailed, rather than 
to any desire on the part of our contemporary 
to intentionally distort facts. 

Heretofore, when we have observed a like 
| inclination on the part of our contemporary, 
| we have refrained from attempting the un- 
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$4.00, in advance. Postage free. | But we submit that one evening is too 
| short a period of time in which to accomplish | 
| this. In this case, the lads, athirst for 
| knowledge of the storage battery, were com- 
| pelled to listen to a long description of how 
|the philosopher of Thales discovered that 
lamber, when rubbed, would attract light 
| bodies; how Theophrastus added that which | 
| we row call tourmalin to the electrical sub- 
| stances, and Pliny, jet—all of which, if they 
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7 | auditors, and done them a greater service | 


| 
| 
Articles of incorporation of the United | 


| had read their Gano and other authorities, as | 
| they should have done, they had been aware | 
|of for some time. 

Fr. &. 
| who, when he hears of anything new, imme- | 
| diately locks himself up in his chamber and | 


There is a character in Dickens’ works, 


writes, and writes, and writes until he be- 
lieves he has thoroughly exhausted the sub- 
ject. Then he gathers all the MS. together, 
|ties it neatly together, and packs it safely 
away on a high shelf. ‘‘ That’s done,” he | 
exclaims, and never thereafter recurs to the 
|subject. So it is apt to be with many a lad 
who listened to Professor Barker the other 
evening. The brain of the average sopho- | 
| more is predisposed to exhaustion. A very | 


| will not be in a fit condition to digest the 


| more necessary, not to say more interesting, | 
details of the subject in hand, and imagining | 


| that, because he has listened toa thorough 

| explanation of a given subject, he knows all 

|about it, is apt to neglect it in the future, 

'under the mistaken impression that he has 
mastered it. 

| Professor Felix Adler, of the Society of 


| Ethical Culture, recognizing the fact that the | 


youthful mind is more easily schooled when 
it is interested, has put the theory into prac- 
tice with great success in his little working 
men’s school. If it is desired to instruct a 
youth in the history of France, for example, 
instead of beginning by telling him about the 
Franks, the Burgundians, the Gallo-Romans 
and the Visigoths, his interest is attracted by 
descriptions of the careers of Napoleon the | 
Great and Napoleon the Little, of which he 
has already heard something, and of recent 
events. When he has become thoroughly 
interested in the subject, he is generally led 
back to earlier times and characters. The | 
effect is to leave in his mind connected ideas | 
of that which it is sought to impart. 

Professor Barker’s description of how 
energy is stored interesting in the 
extreme, and coming as it did from so good | 
an authority, was worthy of publication by |} 
the college authorities. But we think he| 
would have more thoroughly interested his 


was 


| 
had he left out much of his preliminary ex- 


planations concerning things which even 
freshmen are supposed to know, and dwelt 
more upon the practical application of stor- | 
age batteries and the great things that may, | 
not unreasonably, be expected of them in the 
future. 
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Telephone Company were recently filed at 
Jefferson City, Mo. The company starts out 
with a capital stock of $700,000, and has | 


10 | purchased the property heretofore owned by | proper! 
Miscellaneous NewS......,,........+6 piieniaea 10-11\the Merchants’ Telephone and Telegraph | tonian is proof, 





| they lose. 


thankful task of setting it right, first, because 
we have no desire to act the part of censor, 
and, second, because the charges made affect- 
ed projects in which we were neither inter- 
ested nor concerned. But when charges, 
unsupported by evidence, are made against 
the economical distribution of the electric 


| light, all this is changed, and we feel called 


upon to come out boldly to the front and an- 
swer them. The 7ranscript says : 
“The best that can be said in favor of 


| electric light companies is that they are now 


endeavoring to do as little business as possi- 
ble ; for the more they do, the more money 

\ Let any one investigate, even su- 
perficially, the business of the electric light- 


ek ant : | ing companies in Boston, and he will find two 
little tires it, and, if you feed to him a men- | 


tal pabulum consisting principally of ancient | 
{history by way of introduction, his mind 


classes of companies, and none others. The 
first have stock for sale, and care little to sell 
electric lighting. The second class are hon- 
orably managed by men of means, who offer 
no stock for sale, but are charging off their 
investment to profit and loss, and frankly 
confessing that, until the business is reorgan- 
ized upon a different basis, or new appliances 
have proved successful, there is no money in 
it, and that the more the business is extended 
the greater the amount of money lost.” 

It would strike the ordinary mind as rather 
remarkable that, while the electric lighting 
companies are extending their business all 
over the civilized globe ; when stockholders 
have received such profits on their invest- 
ments as to warrant them in forming new 
companies; and when, finally, a committee 
of the most trustworthy savants of Great 
Britain have declared to Parliament their en- 
tire confidence in the economy of the electric 
light as an illuminant—we say that, after all 
this, it is rather surprising that in Boston—a 
rather insignificant place, when the great 
cities of the world are considered—the dis- 
covery should be made that electricity, con- 
sidered as an illuminant, is a failure. But 
now that the discovery has been made, we 
would respectfully request those who made 


| it to quit the sacred precints of the frog-pond 


for a time, and hasten to acquaint the be- 
nighted electricians now at work from one 
end of the world to the other with the fact 
of their discovery. 

Had we not the greatest confidence in our 
esteemed though aged Boston contemporary, 
we should be inclined to believe that it was 
engaged in an attempt to act the part of a 
bear in the Boston electric light stock market 
in order to secure an entrance on the ground 
floor. But, as we say, our confidence in the 
old-fashioned Puritanical integrity of our 


| contemporary absolutely forbids this, and we 


are therefore forced into the conviction that 
it has been imposed upon by wicked and de- 
signing men, who have obtained an entrance 
to its columns by reason of a free use of that 
saccharine but innutricious article known as 
‘* taffy,” against the effects of which, when 
administered, it is said, no Bos- 








Water-Gas vs. Coal-Gas. 





The recent disclosures made concerning 
the poisonous properties of the illuminating 
fluid known as “‘ water-gas” make a contin- 
uance of its use for Jighting improbable, and 
the investigations now in progress by the au- 
thorities will undoubtedly result in making 
it unlawful as well. ; 

We say “‘ recent disclosures” not because 
for the first time in its career as an illumin- 
ant water-gas has been found deadly in its 
effect on animal life, but because the general 
public have only just been awakened to a 
realization of just what it is. In France, 
where its use as an illuminant originated, the 
authorities, after careful investigation, for- 
bade its distribution for that purpose. This 
restriction was the result of a report made by 
M. Pelouse to the Municipal Council of 
Paris. He says: 


‘Tt was proven that a mixture of one per 
cent. of oxide of carbon killed a strong dog 
ina minute and a half. It was a case of 
poisoning. With one per cent. of oxide of 
carbon all animals died at the end of a few 
minutes. These experiments terrified me. 
Since then they have been repeated many 
times by men of science. Carbonic acid 
must not be confounded with oxide of car- 
bon. In the course of the experiments of 
which I have just spoken, I formed an arti- 
ficial atmosphere with thirty per cent. of 
carbonic acid. A large dog, on being placed 
in it, almost immediately fell on his side, but 
recovered himself on being restored to the 
pure air. Thirty per cent. of carbonic acid 
did not kill; but, on the contrary, one per 
cent, of oxide of carbon is mortal.” 

Ruled out of France because of its peison- 
ous qualities, its manufacture was begun 
here, the same process (Tessie de Motay) 
being adopted. We will not attempt to look 
into the moral question and attempt the an- 
alyzation of human consciences that could 
lead men, for the sake of gain, to diffuse a 
known poison among his fellow-creatures, 
since that is hardly a fitting subject for dis- 
cussion in a scientific journal. We prefer to 
take the most charitable view of the case, 
give the manufacturers of this gas the ben- 
efit of the doubt, and credit them with not 
being thoroughly aware of the deadly prop- 
erties of their fluid. 

We satisfied ourselves long ago that coal- 
gas—the ordinary illuminating fluid in use— 
was far from healthful, indeed ; that in the 
case where persons were afflicted with cer- 
tain disorders of the vital organs that it was 
absolutely injurious and sometimes fatal. 
But this water-gas is shown by analyses to 
be thirteen times as dangerous as coal-gas, 
since, as will be seen by the following fig- 
ures, it contains thirteen times as much car- 
bonic oxide (a rank poison) as the latter: 


COAL-GAS, 


aE ee OT eee 42.47 
CaPDOUG ORIMO..5.o55s ccccsicceecsciee 2.08 
MM rao. gesd civiniita Sinccbence acunciae 46.16 
eas wanlgulaeuud Kee 6.67 
BG acinlanent aces anna eehuas «se S68 
100.00 
WATER-GAS 
a ee csscceee 88,20 
IID 55 ois swineescicaneaus 27.3 
MI i ign eincd's «tines aig snes daciee 15.82 
ID ie! \ocaiinae'sibaibietociee . 15.29 
Nitrogen and oxygen................ 3.45 
ee ‘ 10 
100.00 


Since the introduction of water-gas in 
1878, nearly one hundred deaths have oc- 
curred in this city alone directly traceable to 
its use; yet, singularly enough, no attempts 
have been made until the present time to 
prevent its further use. 

Simultaneously with these attempts comes 
the discovery that that this same water-gas, 
so poisonous as an illuminant, constitutes a 
not unhealthful and at the same time 
economical fuel. Though more prisonous 
than ordinary coal gas, as has been already 
shown, it contains, foot for foot, far more 
heat than generator-gas, and is, therefore, 
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considering the greater cost of this gas, bet- 
ter adapted for fuel. 

Water-gas can be manufactured at less 
than half the cost of generator-gas, and, at 
the same time, it has been shown to contain 
more than four times the heating power of 
generator-gas; hence, as a govd authority 
says, “‘ the latter must be left out of account 
as a ‘current’ or flowing fuel gas, for it will 
not do to convey the 70 per cent. of inactive 
nitrogen in generator-gas through a costly 
system of pipes.” 

It is true that illuminating gas possesses 
twice the heating power of water-gas, but 
the fact that the latter is more than twice as 
cheap, and, for use as a fuel, can be still fur- 
ther reduced in cost, still leaves it the master 
of the situation, considered as a fuel. The 
very poorest fuel can be used for making 
water-gas, and all the material is converted 
into gas, and in a manner reqtfiring much 
less labor and with much cheaper and more 
efficient apparatus than for coal-gas. 

To understand what one water-gas gen- 
erator is capable of doing, we must consider 
that a coal-gas retort may be assumed to 
make 150 cubic meters (5,550 cubic feet) in 
24 hours, and in the experiments made at 
Frankfurt with a water-gas furnace, 2,500 
cubic meters (92,500 cubic feet) of water-gas 
were made daily; so that its production cor- 
responds to that of 17 retorts. According to 
Quaglio, such generators can fill the place of 
as many as 60 retorts, and the greater their 
production the cheaper they work. 

Let those who are manufacturing water- 
gas, therefore, quit distributing it as an illu- 
minant before forced to do so by the author- 
ities, and offer it in the market as a fuel to 
drive dynamo-electric machines, for which it 
will unquestionably prove cheaper than coal 
or wood, or even cheaper than its less dan- 
gerous but still noxious rival, coal-gas. 

me 
Accumulators. 








The subject of electrolysis and polarization 
received careful attention before the present 
form of dynamo machines had developed, 
and batteries of high electro-motive force 
had been constructed which to-day, in com- 
bination with the currents produced by 
mechanical power, give good results as accu- 
mulators. 

As early as 1838, Shonbien described in 
the Philosophical Magazine the high electro- 
motive force of plates covered with peroxide 
of lead. 

In 1843 De La Rive, in Archives de T’ Elec- 
tricitie, describes similar results as those re- 
lated by Shonbien by employing peroxide 
of lead on electrodes. 


In the Philosophical Transactions of 1848 


Prof. Grove describes his hyper-oxidated 
plates, now so useful in accumulators. 
These plates were formed by coating metal 
plates with peroxide of lead by making them 
the positive electrode in a decomposing cell 
containing a solution of acetate of lead. 

In the tenth annual report of the Smith- 
sonian Institute, at Washington, D. C. (for 
1856), Miller, of Germany, describes a sec- 
ondary battery, consisting of metal plates 
coated with peroxide of lead in a solution of 
sulphuric acid. Other forms of accumu- 
lators which are now beimmg reproduced are 
also described. 

In 1861 Kirchhof, in his letters patent of the 
United States describes the use of coated 
plates. 

In 1866, Percival, in letters patent of the 
United States, describes employing crushed 
coke and finely divided lead for accumu- 
lators, the same being also described in 
Brandon’s English patent for 1868. 

In 1869, Fitzgerald, in his English patent, 
describes an accumulator consisting of a 
series of plates coated with metal or metal- 
lic salts and held separated by felt or like 
porous partition. Under the long-continued 
action of powerful currents, these coated 
plates give good results as electrodes for sec- 
ondary batteries or accumulators. Although 
the long-continued process of ‘‘ forming” is 
necessary to make them act at first, they can 
be rapidly recharged thereafter, when ex- 
hausted. 

A form of secondary battery, described by 





Kirchhof in 1861 avoids the tedious process 
of ‘‘forming.” It consists of a plate of lead, 
coated with mercury, immersed in a dense 
solution of sulphate of copper, with a suitable 
conducting pole, as the other electrode. The 
action of the currents, used to charge this 
secondary battery, is to plate the metal out of 
the solution on to the electrode that is used 
with the coated lead plate; to do this, the 
charging current must enter at the coated 
lead plate, then the oxygen that is evolved in 
the process of plating acts upon the coated 
lead plate, and with no previous process of 
“forming” this secondary battery can be 
made to give out a constant current for 
several hours. 

In the process of charging the solution 
becomes clear, and in the act of discharging 
it again assumes its original azure hue, 
affording a means of telling when the sec- 
ondary battery is charged. 

A description of an accumulator employing 
mercury coated lead plates (essentially the 
same as described by Kirchhof) was published 
in the Telegraphic Journal in 1873. 

In December, 1881, Henry Sutton described 
to the Royal Society of England his use of a 
secondary battery, consisting of a strip of lead 
coated with mercury, a strip of sheet copper, 
and a separating strip of rubber, wound into 
a roll to fit a glass jar, four inches deep and 
four inches in diameter. The sheets of lead, 
copper, and rubber were perforated to allow 
the free circulation of the dense sulphate of 
copper solution which was employed. 

This form of storage battery was improved, 
by Chas. E. Buell, by the use of lead shot 
coated with mercury, and a positive elec- 
trode of wire-cloth and broken coke, with 
the sulphate of copper solution. The shot 
were contained in an ordinary porous cell 
with a suitable conducting pole surrounded 
by the coated shot. 

This form employing shot is easily con- 
structed, and is of less weight for a given 
amount of surface. 

In later constructions, the shot and posi- 
tive electrode were placed in layers in the 
containing vessel and held separate by a 
neutral porous partition. This arrangement 
avoids the local action, which is largely due 
to the difference in density of the solution, 
due to gravity. 

Other metallic salts in solution have been 
used, but the sulphate of copper is as con- 
venient as any for the experiment. 

- ire —_—— 

The Cornell University at Ithaca, N. Y., 
has established a course in Electrical Engi- 
neering, to which students will be admitted 
at the opening of the University year in 
September next. The general studies of the 


course are similiar to those of the civil and 


mechanical engineering courses. The special 
studies include advanced electrical science, 
the constructing and testing of telegraph 
lines, cables, and instruments, the theory 
and construction of dynamo machines, elec- 
tric lighting, the transmission of power by 
electricity, special methods of photometry, 
etc. This University offers many special 
advantages for the pursuit of such a course 
of study. Mathematics, mechanics, draw- 
ing, and the practical processes of the work- 
shop will be pursued with the classes in 
civil and mechanical engineering already in 
most successful operation, while in the 
special studies of his course the student will 
have the advantage of one of the largest, if 
not the largest, and best equipped physical 
laboratories in the country. 

In the new building now nearly completed 
the physical laboratory occupies a floor space 
of about fifty by two hundred and sixty feet. 
The several rooms have been specially plan- 


ned for the purposes for which they are 
designed, among which the science and 
applications of electricty have a large place. 
In the equipment will be found a great 
variety of instruments for electrical measure- 
ments including the instruments of Deprez, 
Siemens and Halske, Sir William Thomson, 
and Profs. Ayrton and Perry for the measure- 
ments of currents and electro-motive forces. 
There are five dynamo and magneto ma- 
chines for experiments upon electric lighting 
and the electrical transmission of power. 
These instruments are not merely seen in the 
cases or in the lecture room, but all of them 
are used by the student in the pursuit of his 
studies and investigations. 


Clectrical Hotes. 


At last, a long-patient public has risen 
against the extortion and bull-ragging of the 
gas companies. The fabled hair that breaks 
the camel’s back has finally been laid on by 
the gas people, and their vagaries can no 
longer be tolerated. 


* 
* * 


A number of leading business men of this 
city are now forming themselves into what 
they are pleased to call a Gas Reform Associ- 
ation. Their object is to procure from the 
Legislature such action as will protect gas 
consumers against the extortions of the gas 
companies. Among the business firms en- 
gaged in this movement are H. B. Claflin & 
Co., Barbour Bros., Arnold, Constable & 
Co., Henry Clews & Co., H. L. Horton & 
Co., Ward, Grant & Co., and Francis A. 
Leggett & Co. 

«% 

These and other gentlemen have deter- 
mined to employ an honest meter inspector, 
or have one appointed by the Mayor. The 
association will urge that the price of gas be 
reduced from $2.25, the present charge, to 
$1.50. The price in London is only 78 cents, 
and yet the coal from which it is produced is 
as cheap here as in England. 

aii Pa 

Speaking of gas, I read in an exchange that 
scientific prophets say that, at no distant 
day, the residual products resulting from dis- 
tilling coal will be so valuable in the market 
that gas may almost be given away. Indeed, 
a man in Chester says that he knows a means 
of making coke—a sort of oven in which coke 
can be made without the aid of a high chim- 
ney, while, at the same time, a steam engine 
can be driven, with no expense for fuel, by 
the heat thrown off in the operation. He 
says, further, that each ton of coal consumed 
in this oven yields coke worth seven shillings 
and tar and ammonia worth four shillings, 
in addition to 14,000 feet of gas. 


* 
*% 


This reads very well, and if the price now 
prevailing for ammonia, tar and coke could 
be maintained, he could, supposing his as- 
sertion to be founded in fact, be able to get 
his fuel, in the shape of gas, free. But if 
this were possible, many would set up ovens 
of the same description, there would be a 
glut in the market of these products, and, as 
a result, the price would fall so low that it 
would not cover the cost of materials and 
labor. 

«* 

And we cannot think of the gas companies 
in the act of giving away anything. Who 
ever heard of a gas company giving any- 
thing away? Suchathingis not to be num- 
bered among the possibilities. Again, we are 
convinced that in the future, when the ad- 
vantages of electricity shall have been thor- 
oughly demonstrated, as they will be, and 
when the unhealthfulness of coal gas has 
been explained to the public, that there will 
be no one to take gas—even as a gift—for 
purposes of illumination. 


* 
* * 


And, while on the subject of gas, we 
must relate to you the experience a neighbor 
of ours had recently with the Manhattan 
"Gas Company. It is only a fair illustration 
of the treatment that, no doubt, many per- 
sons are constantly experiencing at the hands 
of these extortionate, greedy monopolists. 
The highwayman only knocks you down 
and robs you, but the gas monopolist adds 
insult to the injury he has done. 

Par 

My friend, who is an elderly lady, was a 
short time since confronted by the collector— 
I suppose that is his titlek—who informed her 
he had discovered that her gas bill for De- 
cember was still unpaid. Just think of it! 
Three months had elapsed from the time the 
alleged unpaid service was performed, dur- 
ing which time the bills for January, Feb- 
ruary and March had been presented and 
paid, before the lady was notified that this 
bill had not been paid. In the belief that 








she had already paid it, the lady looked 
among her paid bills, but was unable to find 
one for December; but as several others 
were missing which the gas people acknowl- 
edged had been paid, it seemed pretty good 
circumstantial evidence that the bill in ques- 
tion had been paid also. 


* 
* * 


So she called at the company’s office and 
told them that if she had not paid their bill 
of December, she certainly would do so, but 
that it was not impossible they had made the 
mistake themselves, and failed to give her 
credit for payment of the December bill. 


*~ 
* * 


“We never make mistakes, Madame !” 
said the official spoken to, in a very stern 
voice, and in a very ungentlemanly manner. 
‘That bill must be paid and paid at once !” 

«® 

**And why didn’t you say to tbis man,” 
demanded a friend of her’s afterward to 
whom she related the incident, ‘“‘ why didn't 
you say : ‘ Well, it seems you have madea 
mistake in this instance, according to your 
own showing, in permitting a bill of Decem- 
ber to run on over three months without 
presentation ?’” 

Pag 

To cut a long story short, the following 
day the collector again called and delivered 
the following mandate in a loud and gruff 
voice that frightened the old lady more than 
the threat which it contained. “If you 
don’t pay that bill in three days the gas will 
be cut off !” 

os 

Coming from so autocratic an organiza- 
tion as a gas company, it would not have 
been extraordinary had he added: ‘‘ Your 
property will be confiscated to the gas com- 
pany, and your body sewn up in a bag with 
a weight at the end, and will be thrown into 


the sea!” 


* 
* & 


It was about this time that the victim of 
the gas company told her story to a male 
friend, alawyer. ‘‘ Don't be at all alarmed, 
Madam,” said he, ‘‘the bark of a gas com- 
pany is always worse than the bite. There’s 
another gas company in the vicinity, and the 
only way to deal with gas companies is to 
play one against the other. Therefore I’ll 
order this other company to put in a meter 
and supply you with gas.” 


* 
*% 


He did so. Upon the day predicted the 
Manhattan Company cut off their gas and at 
the same time sent a very threatening letter, 
which read something like this : ‘‘ Five days 
will be given you in which to pay the bill for 
December. If at the end of that time it re- 
mains unpaid, an action will be begun 
against you in court, and judgment entered 
up against you with costs.” 

*"% 

These people evidently thought they had 
only an old lady to deal with—else they could 
not of held such language. As if a defend- 
ant in a case for a due-bill could be allowed 
nothing to say in court, could make no 
defense when complaint was made by a gas 
company ! 

#*® 

The lawyer who had offered his services 
gratuitously to the old lady, wrote the Man- 
hattan Gas Company a letter to the following 
effect: 

* 
* * 

“The notice you have sent my client 
(Mrs. ) in which you have threatened to 
have judgment entered up against her in case 
she does not pay your bill has been received. 
The fact that you have given several receipts 
in full for gas bills that have been paid since 
the date of that which you claim is yet un- 
paid is prima facie evidence that it was paid. 
I have therefore advised her not to pay it 
again. Any further communication you 
desire to make regarding the matter you will 
please address to this office.” 





* 
*% # 
Upon this, the gas company would seem to 
have beaten a hasty retreat. Nothing more 
was heard from, They seemed very bold and 
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insolent when they had only an old lady to 
combat, but as soon as a man stepped into the 
breach and took up the gauntlet they slunk 
away with their tail between their legs, 


* 
* * 


As to these insolent collectors, the agents 
of the gas companies, who come around to 
collect ‘the gas bills, a friend of mine (a 
physician) told me that they growled and 
bellowed so in his hall when the money was 
not forthcoming that he had upon several 
occasions been compelled to come down 
stairs and throw them into the street. 


* 
* * 


If the x, y and z of the unknown quantities 
could only be eliminated from the study of 
electricity the number of students would be 
wonderfully increased, or to put it in other 
words, if the mathematicians were more 
numerous the same effect would be produced. 

The electromotive force divided by the 
resistance gives the current strength or power, 
and the greater or lesser the resistance the 
more force will there be available to accom- 
plish the work, this is simple enough; but 
when « represents one thing and y another, 
and the power of z is increased 2, 3, 4, 5 or 6 
times and the equation gets fairly under way, 
then the brain must be concentrated on the 
subject, to the exclusion of everything else, 


and hours of mental labor must be performed | 


before the solution is arrived at. This, no 
doubt, is easy enough to the professors, but 
it is up-hill work, and very slow at that, to the 
workers who have mental labor of another 
and very exhausting kind, too, to perform as 
their daily avocation. 

x 

The grumblers are becoming daily more 
numerous at the delays in getting prompt con- 
nection on the telephone. 

*"% 

This is human nature and arepetition of the 
telegraph companies’ experience. Unless 
they have a ringing response almost instan- 
taneously they want to know what causes the 
delay, and they can’t take the confounded 


thing out just yet, and patronize an opposition | 


concern, but that time may come later on. 

It may be true, and no doubt is, that you 
can speak in a whisper and be heard and 
understood by your friend or respondent at 
the other end, but from my observation, at 
least in relation to a telephone for public use, 
it would seem to require a stage whisper, and 
avery pronounced one at that to serve the 
purpose. 

. ' Pam 

The telegraph people proper will before a 
great while, if things continue in the present 
channel, instead of being the principal occu- 
pants of the field, be obliged to retire to a 
secondary position, and the operator will be 
lost in the electrician. 

We are all rapidly undergoing the trans- 
formation. 

#% 

It is quite refreshing to meet with one of 
those innocent and simple-minded folks who 
make the most absurd inquiries with all the 
seriousness of which they are capable. 

The telegraph service is now pretty prompt 
and satisfactory. Messages are delivered in 
good time, and yet it would seem to be ex- 
pected that the messengers also should be 
sent on their errands of delivery by means 
of the electric current—perhaps they will 


some day, who knows—at least that impres- | 


sion was left on my mind not long since when 
a party who was sending a dispatch to another 
city asked if it would be there in five minutes, 
and did not appear very well satisfied when 
the system of handling business was explained 
to. him that a record must be kept, and that 
his message was not the only one that the 
whole telegraphic force were to center their 
energies upon that day. 


* 
% *& 


Will the telephone supersede the telegraph, 
or will they be made to work in harmony ? 

This question is daily assuming more 
importance as the extension of the former 
continues. 

xx 

The Faure accumulator may yet be a 

success, but 1t has a long way to go yet, how- 


ever, before it can begin to compete with the 
Gould at@umulator. The latter can discount 
it by several millions up to the present 
writing. . 
* ‘ 

One of the first things that should be | 
attended to, after the wires are eventually | 
laid under ground, is for some interested party | 
to sue out an injunction against induction. | 
This appears to be the only course left. 


* 
* & 

If investigation and invention is kept up 
in the electrical field it will not take many 
years to find the missing link on which to 
hang the theory of evolution. The original 
molecule that was endowed with life and sent 
on its mission of creation may be captured 
yet and the mystery of life and death solved 

Considering the wonderful things that have 
come to pass, and the others that are looked 
upon as possible, why may not this also be 
accomplished ? 





* 
* 

The new contract for lighting of the city 
of Paris by gas, which has recently been the 
subject of deliberation by the Municipal 
Council, reserves to the city the right to buy 
back the concession after the year 1905. So 
far as it concerns the new methods of illumi- 
nation, such as electric lighting, the contract 
stipulates that the city shall have the right 
to make expcriments at any time that it may | 
judge to be convenient. The city frequently 
authorizes the trial of new methods of light 
ing. 7 

* * 

The light-house of Cape Gris-Nez, situated | 
in the Pas-de-Calais, on the extremity of the 
hills of Arotois, will be the first to be illumi- 
nated by the electric light on the coasts of 
| the Departments du Nord and Pas-de-Calais, 
| Forty light-houses on our coasts are to be} 
\lighted by electricity during the next eight 
years. 





Par 

An international exhibition of agricultural 
| products, industry, and fine arts under the | 
auspices of the municipal and state authorities 
will be opened at Nice on November 15, 1883. 
Installations of gas and electricity will be 
|exhibited., The exposition will last until May 
/1, 1884. 
* % 
| The city of Hyeres is to be partly lighted in 
| the streets and squares by electricity. Trials 
| of the Brush system were made some weeks 
| In consequence of a contract made 
La Société 
| Lyonnaixe de Uonstructions Mecaniques et de 
| Lumiere Electrique, it has been decided that 
the electric lights will be immediately put up 
in the different principal streets. 


ago. 


between the municipality and 


* * 

The talk about the introduction of the Ed- 
ison light into the city of Boston for general 
\illuminating purposes culminated _ last 
| Wednesday night in the formation of the 
Edison Electric Illuminating Company of 
this city. The capital is $1,000,000, and the 
following gentlemen were elected as direc- 
tors: Alexander H. Rice, William A. Tower, 
| Theodore Dean, Charles Babbidge, George 
P. Denny, R. P. Hallowell, W. L. Garrison. 
| The directors subsequently elected the Hon. | 
| Alexander H. Rice, President; C. D. Stick- 
|ney, Manager; W. L. Garrison, Clerk and 

Treasurer. 
# ‘ 

A scheme is proposed for lighting the 
whole of the Swiss Canton of Vaud by elec- | 
| tricity. The motive force would be derived 
| from turbines of 5,000-horse power at Val- 

lorbes, and the water supply being constant 

}and abundant, it is believed that gas, which 
|is very costly in Switzerland, may be entirely 
| dispensed with throughout the district. 


| 


| 
| 


* 
: * * 

Platinum has at last been found in Califor- 
|nia, after vain search and much expense in| 
| the interest of electric companies, who value | 
the metal because it lasts longest under the 
| intense heat that is evolved in separating the 
|light for illumination, with the least heat 

| Five hundred pounds of the ore reduced at 
| Balbeck’s smelting works in Omaha prove it 
|rich in platinum. It is found on Wood 
| River, but its exact locality is not made pub- | 
lic, 


} 





| ing steadily and rapidly, and in proportion 


| cross-bar switch, operated by cords and 
| plugs and operators’ tables ; in which the 


| switchboard through the call receiving annun- 
|ciator, were always connected with any 


| Williams, an account of which was pub- 


|capacity varying from twenty-five to forty 
| lines ; the busiest sections having the small- 
jest number of lines. 
| tion to having a certain number of connec- 


|has also an independent set of connection 


| different sections together, when the regular 
|connecting strips are all occupied, will be 


+ the switch were made by the Superintendent 


| The Portland Telephone Exchange. 





| Since the spring of 1880 the télephone 
| exchange at Portland, Mainé, has been grow- 
to the population of the city, the subscriber's 
list is one of the largést, if not the largest in 
the world. The policy of the Gompany 
operating this exchange, the National Bell 
Telephone Company of the State of Maine, 
has not, like so many others, been to changé 
the entire central office system and apparatus 
every time any new thing was proposed, but 
rather to wait until it was necessary to 
change, and then to change for the Best | 
that could be had. The timie has now| 
come. 

The old system and apparatus which has 
hitherto been retained was the Williams 


| 


incoming lines, though connected at the 


other line through a table and the apparatus 
of a supervising operator. 

This has at length, in view of the wonder- 
fully increased business of the office, been 
found too slow and cumbrous, and the man- 
agement has been compelled to choose a new 
system. 

The switchboard chosen is that of Mr. 
lished in these colunins some weeks since. 

The separate sections will have a line 


Each section in addi- 
tion strips devoted to its own local work, 


bars, connecting with every other section. 
A new and novel device for connectihg 


introduced here for the first time, the 
arrangement never having been used in any 
exchange. 

There will also be a supplementary switch, 
the use of which is to easily and quickly 
change any battery in use in the central office 
that may have become weak to a new or spare 
battery. 

The usefulness of this supplementary 
switch will be appreciated when it is consid 
ered that in the office will be twelve sections 
of switch, each requiring an independent 
battery, and on the good workivg of which, 
depends that particular section, with all its 
subscribers. This extra switch is also a new 
arrangement not in use elsewhere. 

The operating room is very large, airy, light 
and will be a cheerful place for hard working 
operators. 

In connection with the new operating room 
are new cloak and coat, battery, stock and 
line-men’s rooms, all arranged for most con- 
venient and systematic work. 

The plans of rooms and modifications in 


(Mr. Farnham) assisted by his best men, all of 
whom are doing their utmost to make this a 
modest exchange. 

In contemplating and preparing these 
improvements Mr. Farnham has visited the 
best exchanges in New England and con- 
sulted with some of the ablest telephone 
men in the country, and the effort has been 
to incorporate into this system only the best 
points in others, and adding new features 
where improvements could be made there- 
by. 

The signalling system is substantially un- 
changed. Some of the lines carry two 
subscribers and some three, and these are so 
arranged that the subscribers may be indi- 
vidually called, yet without the introduction 
of complex and continually getting out of 
order mechanism. To accomplish this each 
party on a line is called in a different way— 
one by a current from the positive pole of a 
battery, another by the negative current and 
the third party is called by a rapidly alternat- 
ing magneto current, 

Irrespective of the number of lines actually 
connected with the several switch sections, 
100 numbers are assigned to each switch 


designated by a letter, is designated by the 
denominating number of its hundred. 

The first section containing subscribers up 
to 100 will be known as section 0 (cipher); 
the next section is 1; the next 2, and so on; so 
any subscriber is on the section which Gorré- 
sponds with his 100 number. This enables 
the operator to know exactly, quickly and 
without a thought where on which section to 
find any subscriber: 

The number of each subscriber corresponds 
to the liné he is on, and all the lines are 
numbered in odd numbers, on account of 
many of the lines having two or three sub- 
stations; thus: line 5 may have three 
subscribers’ stations in which case their num- 
bers would be 5, 6 and 5 X. 

If any line has but one subscriber he is, of 
course, represented by the number of the 
line. 

The odd and even numbers also show the 
operator which battery to use in calling the 
subscriber. Every odd number is called by 
the positive current, every even number by the 
negative. 

When there is a party on any line the letter 
X in addition to the odd number, indicates 
that he must be called by the niagneto altern- 
ating currents. 

The following new feature is also to be 
introduced : 

It has been found by experience that 20 
and 30 or 21 and 31, et¢., are often mistaken 
by telephone, consequently in the new syste 
all thirties are thrown out. For the same 
reason number 11 is omitted, that conflicting 
with 7. 

No pains have been spared in arranging 
these changes, which, together with many 
mechanical and electrical iniprovements, will 
shortly give Portland subscribers the-behefit 
of one of the most perfect systems in the 
country. 

——— ape — 


Telephone Litigation in Boston. 





Boston, April 6.—In the equity session of 
the Supreme Judicial Court a hearing was 
begun on a suit of Edward E. Pratt and 


others against the Anierican Bell Tel- 
ephone Conmipany. The complainants 


seek an injunction to restrain the defendant 
company from issuing certain stock. They 
represent the holders of bonds issued in Oc- 
tober, 1882, amounting to $645,000. The 
bonds were to be converted at pat in April, 
1884, for stock in the company, share for 
share, and the complainants allege that if the 
amount of stock is increased to nearly 
$10,000,000, as recently voted by the com- 
pany, their security will be impaired and 
their rights encroached upon, 
——+-—__. 

The bi-monthly meeting of the New York 
Electrical Society was held Friday evening 
at its rooms, Greenwich and Liberty streets. 
F. W. Cushing, electrician of the Postal Tel- 
egraph Company, delivered an address on 
Recent Developments in Harmonic Tele- 
graphy. George A. Hamilton, electrician of 
the Western Union Telegraph Company, 
read a paper on Cable Testing. The society 
will meet on the evening of the 20th inst., at 
the Stevens Institute, Hoboken, when Prof. 
Henry Newton will deliver an address on the 
Storage of Electricity in Cities, 

—— +e 

The National Pipe Bending Co., New 
Haven, Conn., have built a new brick build- 
ing, 122x40), two stories. 

——— o>e 


At Lorefow, Russia, a sugar-house is 
lighted with 240 Edison lamps of the 
style B. 


—_e 


The Academy of Painting and Sculpture 
in Berlin has been lighted with electricity 
for some timepast. The main entrance from 
the street has ten Edison lamps attached to 
two pillars, and a chandelier in the form of 
an imperial crown. The vestibule and stair- 
case are lighted with a chandelier of 32 lamps 
and two smaller attachments, Other lights 
are placed in the picture galleries. There 
are in all 200 Edison A lamps and 100 B 
lamps. The dynamo-machine is driven by 





section, and each section instead of being 


Ruston-Proctor motor of 16-horse power, 
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The telephone, as any one with even a 
casual acquaintance with that eccentric in- 
strument wil] testify, is a diabolical inven- 
tion. Originally introduced as a substitute 
for messenger boys, each individual tele- 
phone has proved to be productive of more 
angry passions and violent profanity than 
could be occasioned by a regiment of the 
most exasperating lads. It is impossible to 
doubt that the instrument is endowed with 
a conscious and inherent malevolence which 
is imparted to a greater or less degree to all 
animate and inanimate things associated with 
it. Few are the persons who, after an inti- 
mate acquaintance, regard it with anything 
but distrust. They approach it with a feel- 
ing that they are about to lose their tempers, 
and in nine cases out of ten the presenti- 
ment is correct. Occasionally, of course, no 
impediment is offered to free conversation 
with the individuals called up, connection 
of wires is made promptly, and voices are 
distinctly heard, but these instances are apt 
to occur when the communications are of 
little importance. 

Such occasions only produce a false sense 
of security. It is when information of con- 
sequence is desired, and that without delay, 
that the innate depravity of the machine and 
its appurtenances shows itself. It is then 
that the girl who manipulates the wires, and 
has absorbed so nauch of their evil spirit as 
to be positively—not negatively—malignant, 
informs you in most exasperating and long- 
drawn-out tones that the person you want 
‘‘is talking now.” Then you wait, and while 
waiting your lips move, but not in prayer. 
If you are a man, you desire with great 
earnestness to utter maledictions into the tin 
ear of the telephone itself, but you cannot do 
that, for the gentle being at the other énd of 
the line would hear, and would threaten to 
have your instrument removed. Among 
other evil influences is a fascination the con- 
trivance exerts over you. You hate it, but 
you do not want it out of your sight ; hence 
you swear—if you are a man—under your 
breath or at a safe distance. If you are a 
woman, you stamp your foot and wish you 
were a man for a couple of minutes. You 
try again; again come the maddening words, 
‘‘talking now.” 

Another period of meditation and another 
trial. At last you are in communication 
with your friend. That is, you hear him as 
through a stone wall, faintly; his voice is 
blurred; something is the matter with the 
telephone. You know it is an imp of dark- 
ness. Your friend does not hear you, though 
you howl yourself black in the face. As 
you draw back and glare at the thing, the 
beating of your own heart is the only sound 
you hear, except the echo of a satanic 
laugh. You put on your hat, and go to see 
your friend. This is the history, hourly re- 
peated, of any telephone. 

That the instrument is bad enough of 
itself, no one will deny; but some one, un- 
doubtedly depraved by long association with 
it, has invented an attachment capable of far 
greater atrocities. It is nothing more nor 
less than an arrangement whereby any one 
who calls the exchange is exposed to the 
view of an operator, and his photograph in- 
stantaneously taken. 

This scheme, it is craftily said, is intended 
asa protection to the company against the 
use of telephones by non-subscribers; but 
this, of course, is only a blind. It can be 
nothing else than a deep-laid plan to place 
the patrons of the telephone more deeply in 
its power. To head off non-subscribers the 
exchange fiends must necessarily have pho 
tographs of the rightful patrons, which 
would include the lessee of an instrument, 
his wife or sweetheart, and all her relatives. 
What right-minded man will be willing that 
the image of his loved one, as he approaches 
the telephone with the seraphic expression 
always worn when addressing him, shall be 
pictured for mere business purposes ? What 
high-spirited man can consent to have that 
look of bliss photographed for the benefit of 
hollow-hearted scoffers at the central office ? 
And the legitimate proprietor himself—does 


he want his countenance contorted, as it not | P 


unfrequently is in his struggles with the 
‘*modern wonder,” to appear permancntly 





in that form in the album of the telephone 
girl ? 

If the plan was one which worked both 
ways, and he could obtain her image as she 
calmly conversed over the wires with her 
young man, stopping now and then to tell a 
subscriber ‘‘they’re talking now,” there 
would be compensation. This new-fangled 
idea isa device which may lead to many 
abuses. If the subscriber or non-subscriber 
is a beautiful man, his photograph will, of 
course, be in demand. Young {women who 
have ardently desired to possess such trophies 
will learn where they can be supplied. What 
protection can the young man have who has 
been discreetly chary in distributing his 
portraits, 

The invention adds tenfold to the horrors 
of the telephone, and it is to be hoped that a 
public sentiment will be formed which will 
forbid its general use.— Ex. 

ake ences 


International Electric Exhibition, 
Vienna, 1883, 





We have been officially informed by the 
Austrian-Hungarian railway administrations 
that they have concluded to grant reductions 
of freight on all objects sent to the Electric 
Exhibition to Vienna, which, according to 
the different tariffs on piece goods, will 
amount to a reduction of from 70 to 80 per 
cent. This much-reduced tariff is relating 
to the transport of goods to and from 
Vienna. Besides, the insurance of the full 
value on the objects destined for the Interna- 
tional Electric Exhibition will be allowed, 
and a simple certificate, issued by the Com- 
mission, and added to the bill of lading, will 
suffice to give all these benefits to the exhibi- 
tors. With railway companies abroad nego- 
tiations have begun, which will, we have no 
doubjglead to favorable results, 

ome 


An Edison Company in Boston. 


The Edison Electric Illuminating Com- 
pany of Boston was organized in that city 
on Wednesday, March 28, with Ex-Governor 
A. H. Rice as president, W. L. Garrison as 
clerk and treasurer, and C. D. Stickney as 
general manager. The capital is $1,000,000. 
A center lighting station will be immediately 
established in the business portion of the 
city with a capacity of 20,000 lights. 
- 

The Etectricat Review is the compre- 
hensive title of a wide awake, handsomely 
illustrated, thoughtfully and _ intelligently 
edited sixteen-page weekly that has devel- 
oped from the old review of the TELEGRAPH 
AND TELEPHONE. The publication has a 
large and rapidly growing field in all that 
pertains to electricity, and, judging from the 
three numbers before us, the ELEcTRICAL 
REVIEW is abundantly able to fill it, and thus 
add another popular candidate for public 
favor in class journalism. Its editor and 
publisher, Mr. George Worthington and Mr. 
Thomas H. Delano, require no introduction 
to the newspaper world, both having an ex- 
perience that augurs well for the success of 
their enterprise, which will be conducted 
upon broad ccsmopolitan principles. The 
publishers are Delano & Co., 23 Park row.— 
American Art Journal. 

—— +e 

We have in hand a copy of the Electrical 
Review, a weekly journal of electric light, 
telephone, telegraph and scientific progress. It 
is published by Delano & Co., 23 Park Row, 
New York City, and seems to embrace all 
that should be wanted in a journal of the 
kind. For those interested in such subjects 
the above is a valuable journal.—Norwalk 
Gazette. 





———_ +e 

The ELEcTRIcCAL Review is the new and 
improved name of the periodical hitherto 
known as the REVIEW OF THE TELEGRAPH 
AND TELEPHONE, The old title was clumsy 
and inconvenient, as we pointed out on the 
appearance of the first number, and the 
change is in every sense for the better. The 
ELECTRICAL REVIEW, under its old title, had 
made itself an authority on all matters re- 
lating to electric lighting, telegraphy, tele- 
hony, ete., and already exhibits marked 
improvement in the first number of the new 
series.—T'he Shareholder and Insurance Ga- 
zette, Montreal, P. Q. 





_ ees Bee. 


New Manufactories, Extensions, Altera- 
tions, Additions, Ete. 





Under this heading we will give from week 
to week information about new mills, fac- 
tories and public works just completed, or in 
course of construction, for the benefit of our 
readers interested, 


* * * The Avon Manufacturing Company 
have completed their new bleaching and 
dyeing works, and for the manufacture of | 
cotton and woolen goods of all kinds. 
Address, Lewiston, Maine. 


* * * New shops of Douglas Axe Works 
at Gilbroa, on site of the old ones recently 
burned, are nearly completed. 


* * * The Westbrook Manufacturing Com- 
pany, Saccarappa, Maine, are beginning 
operations in their new mills. 








* * * The Cascade Woolen Company, West | 
Waterville, Maine, will start their new mill | 
May 1st. This mill is a wooden building, | 
154x54, five stories high, with a boiler-house, | 
40x50; dye-house, 50x40; and picker build- | 
ing, 60x30—all one-story brick buildings 
fitted up in the best manner possible. Power | 
is supplied by a thirty-nine inch Hercules | 
wheel under an ecighteen-foot head. 


* * * Articles incorporating the Evans- 
ville (Wis.) Manufacturing Company, a capi- 
tal of $25,000, have been filed. The object is 
the manufacture of tacks and small nails. 


* * * The Winsted Hosiery Company, 
Winsted, Conn., are now getting their new | 
mill well under way. The site of their mill 
is 100x48, three stories. Power is furnished 
by a fifty horse-power engine. This com- 
pany are manufacturing some very fine knit 
goods. 


* * * The American Brake Company have 
broken ground for the erection of a machine | 
shop at St. Louis, Mo. The building will be 
130x75, and filled with the latest and best 
improved machinery, 

8. S. Hepworth & Co. have finished a new 
foundry and machine shop at Yonkers, 
N. Y. The foundry is 50x100 feet. Work 
will be started this week, but the machine 
shop will not be in full working order before 
May Ist. 


On the 4th inst. papers will be filed organ- 
izing the Globe Telephone Co., with a cap- 
ital of $1,000,000. 


A new rolling mill is in course of construc- 
tion at Toledo, Ohio, by a company known 
as the Maumee Rolling Mill Co. H. 8. Wal- 
bridge is the President; I. Droege, Vice- 
President and General Manager; H. §&. 
Worthington, Treasurer; E. H. Van Hoesen, 
Secretary. They expect to be in operation 
by the end of the year. The main building 
will be 362x100 feet, with forty feet of shed 
on either side. Other buildings are the foun- 
dry, 60x54 feet; the machine shop, 64x32 
feet, two stories, and the office, 44x35 feet, 
two stories, 


A new works, to be called the Lake Shore 
Tube Works, will soon be erected in Pitts- 
burg. 


The new bridge across the Allegheny River | 
at Pittsburgh is to be of iron and steel, and 
will allow vehicles to cross it at any speed 
without injury. 


Work has begun on the foundation for the 
new Britannia Worksat Southington, Conn., 
and will be rapidly rushed forward. 


The Hayward Rubber Company has begun 
on its new building at Colchester, Conn., 
having made a. contract to complete it by 
June 1. 


a 
An exhibition of marine products and fish- 
ing implements was opened on March 1 in 
Tokio. There were displayed 15,000 varieties 
of fish and other productions from sea, lake 
and river. 


We have received the new illustrated 
catalogue and price hist of presses, dies, can- 
makers’ machinery and other sheet metal tools 
manufactured by the Ferracute Machine 
Company of Bridgeton, N. J. It is a very 
handsome book, beautifully printed and con- 
veniently arranged, and it should be in the 
possession of every one interested in this class 
of machinery. 


The Pennsylvania Steel Company, the plant 
of which is at Steelton, near Harrisburg, is 
completing a school building at a cost 
of $65,000, which will be presented to that 
borough. The company is also erecting a 
merchant plate mill at a cost of $300,000, 
a blacksmith shop to cost $65,000, two new 
furnaces to cost $400,000, and has just 
completed 120 dwellings at a cost of $60,000. 
The company pays 6 per cent. in dividends 
semi-annually, employs 2,500 hands, and has 
a monthly tees approximating $130,000. 
Its freight bills this year will be $800,000, and 
of this the Pennsylvania Railroad Company 
will receive $600,000. One steel rail 30 feet 
long is made in these works every passing 
minute of the day and night; 100 cars arrive 
and depart from the yards of the company 


| every 24 hours, and there is never a smaller 


amount than $1,000,000 worth of raw material 
on hand atavy time. The total plant is valued 
at overy $4,000,000, and the profits for this 
year will reach $1,5C0,000. In 1873, the stock 
of the company sold for $48, the par beiug 
$100, and the price of it to-day is $305. There 
has never been a strike at the works of the 
Pennsylvania Steel Company. 

——_—_—_egp>e——— 

Business Notices. 





The attention of persons interested in local 


| telegraph and telephone organizations is re- 
| spectfully called to the electric lighting 


system of The Fuller Electrical Company, 
and the practicability of making arrange. 
ments with that company for the introduc 
tion of its apparatus, either in isolated plants, 
or through the formation of local companies 
desiring to engage in the business of electric 
lighting. The specially valuable feature of 
this company’s system may be seen by ex- 
amination of its apparatus in Boston, Wor- 
cester, Providence, Hartford, New York 
City, Brooklyn, Jersey City, Paterson, Phil- 
adelphia, Lancaster, Scranton, Syracuse, Ro- 
chester, Buffalo, Pittsburgh, Wheeling, Steu- 
benville, Xenia, Dayton, Grand Rapids, 
Chicago, Springfield, Belleville, St. Louis, 
St. Paul, and many other smaller places 
throughout the country. Correspondence is 
invited. 
THe Futter ELectricaL Company, 
44 East 14th Street, New York City. 
—-. 
A Dictionary of Electricity, by Henry 
Greer, N. Y., Agent College of Electrical 





Engineering, 122 East 26th street, New 
York. Octavo, $2.00. Professor Edison 


says of it: ‘* It is exceedingly valuable to all 
interested in electrical science. Leaving out 
frictional electricity and inserting cuts and 
descriptions of the recent wonderful in- 
ventions, makes it exceptionally interesting 
to electricians and telegraphers. Nearly 
every electrical inventor and manufacturer 
in the world will find a description of their 
invention or apparatus in it.” 

—— 

‘* Storage of Electrical Energy,” by Henry 
Greer, N. Y., Agent College of Electrical 
Engineering. Paper binding, 50 cts. One 
of the latest and best publications on this 
interesting subject. 








To Au INTERESTED IN ELECTRICITY.— 
For $2.50 Berly’s elegant Electrical (1883) 
Directory, with American section, published 
by Dawson & Sons, London, is sold by the 
trade, and mailed, registered, on receipt of 
$2.60, by Cumming & Brinkerhoff, sole 
agents. Address, 219 East 18th street, New 
York. 


SHORTHAND BY MAIL. 


No Misstatements. One Course. Satisfaction 
Guaranteed in every respect. Send 10 cents for 
specimens and terms. CLARKE, Stenographer, 
4637 Germantown Ave., Station G, Phila. Pa. 


QGHORT“HAND WRITING THOR- 
oughly taught by mail. Terms low. Thorough 
pee so : — pee guaranteed. Send stamp 
‘0 a 











ind sp of writing. 
| WILLIAM HULTON, Stenographer, Pittsburg, Pa. 
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Electrical Review, 
AN ILLUSTRATED WEEKLY JOURNAL 


—OF— 


Electric Light, Telephone, 
and Telegraph News. 





If you desire to keep 
pace with the daily Elec- 
trical and Scientific pro- 
gress, subscribe for a 


copy of this Journal. 


Nabserption, only $3 per Annu, 


to any part of the United 
States and Canada, post- 
age prepaid by the pub- 
lishers. 


DELANO & COMPANY, 
23 Park Row, 


Box 3329. NEW YORK. 


GEO. H. WHIPPLE, 


58 Exchange Place, N. Y. 
ELECTRIC LIGHT, 
TELEPHONE, 
TELEGRAPH 


-—sND— 


Miscellaneous Stocks. 








Binders for the Electrical Review. 






* 


We are now prepared to furnish for the 
convenience of subscribers to the REVIEW 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and each issue as received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the year, it can be per- 
manently fastened in a moment, making in 
appearance a volume almost as durable as 
one especially bound. The binder will be 
sent, postage prepaid, to any part of the 
United States on receipt of $1.00. Address, 
Delano & Company, P. O. Box, 3829, 23 
Park Row, New York. 


PAINE & LADD, 


HALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. c. 





BANNING & BANNING, 
Patent Attorneys 


SOLICITORS, 
21 Park Row, 


NEW YORK. 


Honore Building, 
CHICAGO. 


SHORT-HAND WRITING 


Good 


thoroughly competent. 
First-class steno gra- 
phers furnished railroad 
) officials without charge 
-, for my services. Corre- 
= spondence solicited. 
CALIGBAPHS SOLD. 
=—'_—‘« Special inducements 
——"__. offered business men, 
lawyers, stenographers and railroad officers. 


Send for COLLEGE REPORTER and 
Caligraph circulars to 


W. G. CHAFFEE, Oswego, New York. 









thoroughly taught by 
mail. G situations 
| procured all pupils when 


| 


HAINES BROS., 
Promoters and Brokers 


55 BROADWAY, N. Y. 





Electrical Stocks a Specialty. 





LICENSED 
MANUFACTURERS 





prices. 


teries, 
ELECTRIC LIGHT 
at lowest rates. 


before purchasing. 


new improved Post's 
Bell. 


agents and exchanges. 


duced. 


| BATTERY 
|) |BOXx 





highest speed. 


and worthless keys. 


3 ng Manufacturers of all kinds of 
go ay .| Telephone Instruments, Bells, Plugs, 
game 782 CA ee Switch-Boards, Annunciator 


Spring Jacks, Post’s MAGNETO ENGINES 
for Switch Tables, and dealers in all 
kinds of Telephone supplies and Tools. 
Full assortment of Telegraph Instru- 
ments, in stock and for sale at lowest 
Also, Galvanized Line Wire, all 
numbers; Insulated Wire, all numbers; 
Insulators and Brackets, all sizes; Bat- 
all kinds and_ sizes; 
SUPPLIES, 


Agents and Managers of Exchanges 
are requested to correspond with us 


tr" We call special attention to our 
Magneto Call 
Samples sent on application to 


This is beyond question the most prac- 
tical and best Telegraph Key yet pro- 
The Arched Arm and Top Con- 
tact secure a flexibility which obviates 
the Tiresome and often Paralyzing jar 
of all keys with contact under the lever 
The Platinums never batter down, last 
for years, are easily replaced, and will 
not Stick with the finest adjustment and . 
he Leverage is unique, 

It is the Handsomest, most Durable, and easiest working Key made. 


and produces very fine writing with the greatest ease. Y 
WE GUARANTEE SATISFACTION. Liberal Discounts to Agents and Operators. 





Drops, 


full line 


STANDARD ELECTRICAL WORKS. 


or American Bell Telephone Co.’s Magneto & Electro Call Bells, &. 
wap THE STEVENS PATENT 


Patented March 9, 1883. 
PRICE, $34 EACH, Postpaid. 

















Do not be deveived by cheap 


STANDARD ELECTRICAL WORKS, CINCINNATI, OHIO. 








$1.00 


everybody who has tried it. 
unsolicited testimonials as to its merits. 
No. 1 Pen, plain, $1.00 





It is something everyone who writes ought to have. 
It is not only the Best Pen, but the cHEAPeEst, and always gives satisfaction. 
We manufacture the following styles : 
No. 8, gold, mounted, $1.50 


Enclose 10c. for registration. 


No. 2, engraved, $1.25 


Any of the above sent post-paid on receipt of price. 


THE KERNER STYLOGRAPHIC PEN C0., 25 BOND STREET, NEW YORK. 


THEBESTEST PENFORTHELEASTESTMONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


Holds more ink, writes longer without refilling, writes better, never blots, never fails. 
It is endorsed by Telegraphers, Post Office and Bank Clerks, Railroad men, and 


THE KERNER STYLOCRAPHIC PEN. 





$1.00 


We have hundreds of 


No. 4, entire gold cap, $3.00 





All Persons Sending for 


Cataiogues, or ordering for articles advertised 
in our columns, will do us and our Adver- 
tisers both a great favor by mentioning that 


they saw the advertisement in the 


ELECTRICAL REVIEW, 
INTERNATIONAL 


Electric EXnIDICiON 


VIENNA, (883. 


| The Commission of the International Elec- 
| tric Exhibition at Vienna, 1883, gives due no- 
| tice to the public that this Exhibition is totake 
place in the course of this year, to be opened 
| on the Ist August, and to be closed on the 
| Sist October, and cordially invite Exhib- 
| itors and Visitors. The Regulations and the 
| blanks necessary for Applications are to be 
had at the Austrian-Hungarian Con. 
suls, The objects to be exposed will com- 
prise all Machinery, Apparatuses and Imple- 
ments connected with Electrotechnic. It will 
certainly afford a good opportunity to inven- 
tors to show their latest improvements. This 
Exhibition is greatly favored by the Austrian 
Government, and will be held in the Rotunda 
of the well-remembered Universal Exhibition 
of 1878. Exhibitors are requested to procure 
the necessary papers at once. 








Elements of Construction 


FOR 
ELECTRO-MACNETS, 
By Count Th. Du Moncel. 
Translated from the French by C. J. Wharton. 
In Crown 8vo, cloth. Price, 75c. 
sist of Books 


RELATING TO 


ELECTRICITY AND MAGNETISM, 


INCLUDING 

Those most used in the Study and Practice of Elec- 

tric Lighting, Telegraphy, Telephony, Electro-Met- 

aliurgy and Electro-Motors, mailed free on 
application to 

K. & F. N. SPON, 
Publishers & Importers, 
44 Murray St., NEW YORK. 


A, J, SAPORTAS & C0, 


58 Exchange Place, 
NEW YORK. 


Asked. Bid. 
Edison Electric Light Co. .........-.+.. 
Edison Co. for Isolated Lighting....... 
Edison Illuminating Co. of New York. 
Edison Electric Light Co. of Europe... 
Brush (Parent Co.). ...0--seeeceeeeeeere 
Brush Illuminating Co. of New York... 
United States Electric Light Co........ 
U.S. Electric Illuminating Co.of U.S.. 
Fuller Electrical Co. (preferred stock). 
Fuller Electrical Co. (common stock) . 








QUOTATIONS FURNISHED ON APPLICATION. 


DELANO & HAINES, 
PROMOTERS AND BROKERS, 


Formerly of 55 Broadway, have removed to 
new and commodious quarters in 


Teams Court, § a th, 


We make a specialty of the organization of 
companies the development of enterprises of 
unquestionable merit, and obtaining capital 
for the same. Sole agency for the American 
Diamond Rock Drill and the Miner's Hand 
Drill for the Republic of Mexico. 


EXECUTIVE OFFICES OF 


“THE MEXICAN TELEPHONE C0.” 


—AND— 


| The Tropical American Telephone Co., 


LIMITED. 

These companies have acquired and own, 

in their respective territories, all the telephone 

| rizhts formerly the property of the Continen- 

tal Telephone Co., including the ezclusive 

| right for aterm of years, of selling, leasing 

|and using Bell Telephones, Blake Transmit- 

| ters, and all other telephonic apparatus man- 

| ufactured by the American Sell Telephone 

| €o., under patents owned or controlled by 
it in the United States and Canada. 


Valuable Telephone Territory 


can be had by parties who can furnish the 
money requisite to develop it, in the Re- 
public of Mexico, the West India Islands, 
and South America, 
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The ‘© Diamond °* 


CARBON 


TELEPHONE BATTERY, 






[PATENT APPLIED FOR. ] 
Jar, 6 in. high, 4 in. square, 
Fits any Telephone Box. 


HAS MORE THAN 


Double 2 Carbon Surface 


OF ANY OTHER BATTERY. 


EXCELS FOR 


Constancy, Simplicity and Price. 


ELEMENTS. 


7 Sticks Round Carbon § in. diameter, 53 in, 
long, Amalgamated Zino, diam. 
Sal ammoniac, 


Price, Complete, 
$1.25 PER CELL. 


Subject to Liberal Discount in Quantities. 


[FAC SIMILE OF LABEL, REDUCED IN 81ZE.]| — ul 





The “Diamond” Carbon Battery. 





DIRECTIONS. 


1.—Place in the Jar six ounces best Sal Ammo- 
niac, which thoroughly dissolve, filling with water 
to the shoulder of the jar. 

2.—See that the cover fits as nearly air-tight as 
possible, and that the rubber on the zinc rests on 
the top of the giass. 

3.—Keep in a dry place if possible, be careful 
that a good, firm, clean contact is made. 


NOTICE. 


As every part of the Battery, except the glass, is 
made at our own Factories, we warrant the quality 
and purchasers may be assured uniformity and care- 
fulness in manufacture. 

The Battery has more than double the Carbon 
surface of any other, and no small parts to get out 
of order or lost; it is also easily and cheaply 
renewed. 


MANUFACTURED BY 
THE ELECTRICAL SUPPLY. CO. 
Warehouse : 109 LIBERTY STREET, 


Factory at Ansonia, Conn, New York. 


WM. DAWSON & SONS, 


AGENTS AND EXPORTERS OF 


Books, Newspapers, Periodicals & Stationery. 


SOLE AGENTS FOR GREAT BRITAIN FOR THE 


ELECTRICAL REVIEW, 


Subscription Rate, $4 per annum. 


No, 121 CANNON ST., LONDON, E. C., ENGLAND. 
Holmes, Booth and Haydens, 











| 


| 
| 
| 
| 
| 


| 
| 
| 


49 CHAMBERS STREET, NEW YORK; 


PROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


FIRE 
| PATENT 
"K. K.” Insulated Copper and Iron Wire, 


| For Telephone and Telegraph Use. 


| 





18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 
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GEORGE WESTINGHOUSE, Jr., 
President. 


RALPH BAGALEY, 
Secretary and Treasurer. 


H. H. WESTINGHOUSE, 
Superintendent. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


—To— 


Dynamo Electric Machines 


OF ANY MAKE 


For Electric Lighting, | 
ALSO 


Independent Eneines 












: : Send for Ulustrated 
THE WESTINGHOUSE MACHINE COMPANY, | 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York, | 

Western Office, 14 South Canal St., Chicago, III. | 


VICTOR BISHOP & CO., 


IMPORTERS OF DIAMONDS, | 


| 





| 





| 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 








ESTABLISHED 1887. 


No. 33 MAIDEN LANE, NEW YORK.’ 
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Blectric Light Apparatus 


—AND— 


ELECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT, 


Have had five years’ experience building Electric 
Light Apparatus. Facilities for making complete 
apparatus for 50 Are Lights a day. Everything 
made on the INTERCHANCEABLE system. 
Twenty years’ experience designing and building 
Special and Labor-Saving Machinery. Estimates 


given. Correspondence solicited. 


JAMES BRADY, 


(Suc’r To Brapy Mre. Co.) 


257 and 259 WATER STREET, 
BROOKLYN, N. Y. 


CARBON POINTS 


Electric Lamps 


AND 


PLATES FOR BATTERIES. 


We make a superior carbon for electric 
lamps; straight, burning with a clear white 
light, and of the greatest possible durability. 


Our Battery Plates 
ARE THE BEST IN THE MARKET. 


Send for Samples and Price List. 


BOULTON CARBON C0. 
CLEVELAND, OHIO. 
PORTABLE 


Electric Lighter. 


A scientific and economical apparatus for 
lighting ; patented in the United States, May 
27, 1879, and May 26,1882; complete in itself; 
requiring no extra power, the electric current 
being generated by chemical action. 


Portable Electric Lighter with 
BURGLAR ALARM. 


Price $10. We make attachments by 
means of which our Electric Lighter can be 
converted into a reliable Burglar Alarm, con- 
fronting the trespasser with light and alarm 
bell at the same instant. Agents wanted all 
over the country. Liberal discounts. En- 
close stamp for circular. 

PORTABLE ELECTRIC LIGHT CO. 
22 Water Street, Boston, Mass. 
Incorporated under the laws of Massachusetts, 
Dec. 1882. 


THE AMERICAN 


Electric Storage Co. 


EXECUTIVE OFFICES: 


792 Broad Street, 
NeEwakk, N. J. 
GEO. W. HUBBELL, Prost. F. T. FEABEY, Sec. and Treas. 
The patents and inventions owned by this 
Company, including those of Nathaniel S. 











| Keith, cover the fundamental principles in 
the manufacture and use of what are known 
| as Secondary or Storage Batteries, Accumu- 


lators, or Electric Reservoirs, and have pri- 


| ority over all others in the United States. 


Our Reservoirs were invented some years 


| since, and then embodied all the essential fea- 


tures of the storage batteries or accumulators 
of the present day. We are now contesting 
the question of priority of invention with 
Faure, Brush and others. 

We offer for sale valuable territory rights 
in the United Stated. 

Responsible parties can make favorable 
crrangements with us at the present time; 
perhaps more so than when the work is more 
fully developed. 

Proper references should always accom- 
]any applications. 

Address all communications to the Com- 
pany, 792 BROAD STREET, 
Newark, Ne Ju. 
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MFRED FWOORE, AMERICAN oe py ls 6 ILLOTION & 00, 
Insulated Wire, Electrical Works LAW BATTERY Manufacturers, Importers and Dealers in 


(Formerly EUGENE F. PHILLIPS.) RAILWAY 





Telephone, Telegraph and Electric Light, MANUFACTURERS OF 
OFFICE, LINE, PATENT FINISHED INSULATED Telecraph & Telephone 


SUPrrLIesé 


OF EVERY DESCRIPTION, 


Nos. 5 & 7 Dey St., NEw YorK. 


A. C. NORTHROP, 


Waterbury, Conn. 


 Jronand Brass Machine Seren 


ANNUNCIATOR WIRE, Electric Wires, 
Magnet Wire and Flexible Cordage, = pp PHONE AND ELECTRIC CORDAGE, 


200 & 202 N. THIRD ST., cen meneai 
cunapema pa” ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


F ¢ ¥ 4 GRA FS Patent Rubber-Covered Wire, Burglar 


Taken on the Ground Floor at Alarm and Annunciator Wire, Lead- B 
238 BROADWAY, Encased Wire, Anti-Induction Aerial and 














From Morning until night by 
Underground Cables, etc., ete, “ae © . ZINC IN SHEETS AND PLATE FOR 
ELECTRIC LIGHT! 4 The BEST Open Circuit Battery in the ELECTRICAL PURPOSES. 
OFFICE AND FACTORY: World and the CHEAPEST. p 1" 1" 
Combines all the advantages of the best of Parts for Telegraph and Telephone Instruments, 
No. 67 STEWART STREET, the others, without any of their disadvantages pk iw theese 
PROVIDENCE. R. I Thousands sold monthly. Send for circu- : 
y Ee lar. Manufactured and sold by the — a Steel, or Zins. 
EUGENE F. PHILLIPS, President. LAW TELEGR APH (6 — 
oe : 9 Opportunity to Estimate on patented articles 
W. iE. SAWYER, Sec, and Electrician, from Sheet Metal, Rod or Brass Castings, respect- 


140 Fulton St., New York. tuly solicited. 


GREAT REDUCTION IN PRICES! 
Tine Original arc Only Eeliable 


LECLANCHE BATTERY. 
The Celebrated Prism Battery, 


UNIVERSALLY ADOPTED BY THE TELEPHONE EXCHANGES OF THE WORLD, 


Is the Simplest, The Cleanest, The Most Economical, The Most Durable Open Circuit 
Battery ever Invented. Price Reduced to $1.65 Per Cell. 
Special Discounts for Quantities of 100 Cells and upward, 33} per cent. 

















Ww. KURTZ, 


6 & 7 East 23d St., Madison Square. 





KF. W. WAGNER, 
Manufacturer of 
ELECTRO-MEDISAL APPARATUS. 


Specialty : GAIFFE’S SYSTEM POCKET PATT=RIES, 


Awarded First Medal at Cincinnati Bapedtt ion, 1880, 
Miss Send for Catalogue and Price: 





THE ONLY GENUINE ren, ee BATTERY, manufactured by the Leclanché Battery 
= Co., can also be had of us at $1.25 per Cell. In lots of 100 Cells and upwards at $1.00 net. 
Beware of Cheap Imitations and Worthless Substitutes. 


LL. G TILLoTsom « oo 


Sole Agents for Leclanché Battery Co., and Manufacturers and Dealers in 


Telegraph and Telephone Supplies of Every Description, 
Nos. 5 & 7 DEY STREET, NEW YORK. 








36 John Street, New York. 


THE “MORSE” LEARNERS’ INSTRUMENT THE BEST. 


complete with : Remecy, Book of In- 
p rl f struction, Wire, Chemicals and all 
Mn aiinseaiesid materials for operating. a os 
-_ 


..$3.00 pe 























eres my 
3.75 i as TS 
65 ah tp) 


. 3.50 


" Moree” Instrument alone, without battery... .........-..6 eee eee eee eee eens 
‘Morse’ Instrument without battery, and wound with fine wire for lines of one to fiftee en miles. aie 
Cell of battery Complete.........c00 cee cece ec cee eee ceecee en see Stet ee ee eeen eens seen ee eens Beene ees eenens 
‘Morse Learners’ Instrument without battery, sent by mail........+-++0+-e++ee+. timanniwernias 
( Battery cannot be sent by mail. ) 












(SS Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. 

wer We will in every case refund any remittance made us for these ¢ — 
goods, if they are not feund to be entirely satisfactory. 


You are sure of getting the BEST THAT IS MADE 
if you select the ‘ MORSE.” 








The 66 Morse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J. H. BUNNELL & CO., 
No. 112 Liberty Street, New York. 
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Tze 


HLACTRICAL REVIEW 


Is AN 


ILLUSTRATED 


Weekly Aournal 


OF 


Clete Ligh, =m Telegragh 


SCIENTIFIC PROGRESS, 


AND IS THE ONLY JOURNAL PUBLISHED 
WEEKLY IN THIS COUNTRY DEVOTED 
STRICTLY TO THE ELECTRICAL 


INTERESTS. 


—_—— 


Each edition will contain orig- 
inal articles on the latest appli- 
cations of electricity, and a com- 
plete record of the progress made 
from day to day in the Telephone, 
Light 


Telegraph and Electric 


fields. 


THE REVIEW OF THE 


Telegraph and Telephone 


under its new title and new 
management and able corps of 
Editors, and its new contributors 
located at all the principal centers 
of business in this country and 
Europe, will spare no expense to 


make it the 
LEADING JOURNAL 
IN THE ELECTRICAL FIELD, 
Terme of Subscription: 


In the United States and Canada, | 
$3.00 per annum—postage 


’ free. 


‘To foreign countries the subscrip- | 


tion price, prepaid, is $4.00, 


A. L. BOGART, 


ELECTRICIAN, 
No. 22 UNION SQUARE, N. Y., 4th Ave. Side, 


Patentee and Manufacturer of every variety of 


lectric Gas-Lighting 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
of Electric Lighting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, [irrell Ring and Arm Burners, for 
use with Machine Gas. Batteries, Primary Coils, Three 
| Styles of Automatic Cut-offs, and All Supplies Necensary 
| in Fitting Up Buildi All Apparatus P; 





| Also, Burglar Alarms, Annunciators, Call Bells, &c 


F. E. KINSMAN & CO. 


145 Broadway-86 Liberty Street, 


NEW YORK, 


ELECTRICAL SUPPLIES 


Kinsman’s Pat’d Battery 
No Breakage, Perfectly Clean, 
Best ‘LEARNER’S’ Battery. 


Its cleanliness and lasting qualities make it 
the best Battery known for Electric 
lis and Domestic Work. 


The Best is the Cheapest. Price, complete, $1.50. 
INVENTORS’ AND MANUFACTURERS’ AGENTS. 


PHOSPHOR- BRONZE 


TELEPHONE WIRE. 











” Plehle Benge. 


Combines High Electrical siedon and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17 and 18, Stubs’ Gauge. 
ADDRESS: 


THE FROSPROR-BRONZE SMELTING (0, 


( LIMITED.) 


512 ARCH ST., PHILADELPHIA, PA. 


Owners of: the United States Phosphor-Dronze 
Patents. 


Sole Manufacturers of Phosphor-Bronze in the United States. 


MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL FOR MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 
Brooklyn, E. D., N. Y. 








S. H. KOHN, Cc. P. HAUCHIAN, 
Proprietor. Superintendent. 
TELEGRAPH 


—AND— 


Telephone Poles, 


Address all communications tc | 


DELANO & COMPANY, 


23 Park Row, | 


P. 0. Box 3329. SEW YORK | 


CEDAR, CHESTNUT AND SPROCE, 
PINS AND BRACKETS, 


PAINTED AND PLAIN. 
CONSTRUCTOR OF TEL. LINES. 


GEORGE Q. DOW, 


NORTH EPPING, N. H. 


WESTERN 


Electric Company, 
CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TELEGRAPH INSTRUMENTS 


AND SUPPLIES. 


THE BISHOP 


Quita-Persba Works, 


(SAMUEL BOARDMAN, Agent.) 


Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical A ppa- 
ratus, Electric Gas Lighting Apparatus, Edi- 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 

. Bi-Polar and Carbon Telephones, Telephone 
Exchange Apparatus, Underground Cables, 
ANSON STAGER, ENOS M. BARTON, 


President. Vice-Presi lent. 





Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telapraph Cables, 


50 Regular Sizes. 
One to Ten Conductors. 


subterranean Telepraph Cables, 


Hempen-Armored Covered. 


| CATALOGU ES 
SENT BY MAIL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 





Pages. Price. 
I—Complete Set of Catalogues.236 20c. 


1i—Telegraph Instruments and 


7 Osos sce sccsbeneee 64 6c. 
Avrial Telegraph Cables, IV. i ated Wirc (included in 
Lead df Hempen Covered. . ctric Bells, Annunciators, 
Electro-Mercurial Fire 
ANTI-INDUCTION Bide 460660088 64406 82 3c. 
VI—Electro-Medicai Apparatus. 32 
Telephone ( Lead ~ Covered ) Cables, VII—Manual of Telegraphy and 
as used by the Metropolitan Telephone and Cats alogue of Private Line eo 
Telegraph Company. ee 82 free. 
VilI—Condensed Price List....... 20 free. 
X—Electric Bells, etc. descrip- 
Torpedo Cables, ee 
Recommended by the European and South Ameri- XI—Magnets for Mills..... ... 20 Se. 
can Governments. Sir William Thomson's Nauti- 
cal Instruments.......... 24 = «Se. 





Lead-Covered Cables, 


For Canal and Streamlet Crossings. 


GUTTA-PERCHA 


Office Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes. 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 


THE ANSONIA 


BRASS ame 0, 





MANUFACTURERS OF 


nn a Wit, 


For Magnets, Telephones, Electric 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexiblo Cords, Flexi- 


ble Elevator Cables, Electric Cordage. Lights ete 
Burglar-Alarm and Annunciator Wire, wore =. srurroonr's pareyrep wiovm nrovuariox 
COVERED WITH COTTON OB SILE. 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G, P. Chem- 
ical Vessels for Acids, etc. 


LINE WIRE ° 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia- 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER, &c. 


Nos. 19 and 21 Cliff St., New York. 


PLATINUM 


—FOR~ 
‘Aeenliic & Morhaniea! 
Punoses, 
TMPORTED AND FOR SALE BY 


Thes 5. White Dental M’f’g Co., 


PHILA DELPHIA—Chestnat St., cor. 12th. 
NEW YORK—767 and 769 Broadway. 
BOSTON—160 Tremont St. 





Agents for Reception of Orders and 
Sale of Goods. 
L, G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 508 Chestnut St., Phila. 





THIRTY-THRE= YEARS’ EXPERIENCE HAS 
TAUGUT US THAT TEITHER THE ELECTRI- 
CAL NOR MECHANICAL QUALITIES OF 
LITHER GUTTA-PERCHA Ox COPPER DETER- 
IORATE BY LONG WORKING OR SUBMERSION, 
CONSEQUENTLY ‘“ 4E LEST FORM OF A SUB- 
MARINE TELEGRAPH CABL® WILL BE THAT) 
IN WHICH “'HESE CO..OITIONS WERE FUL- | 
FILLED,—Zetvaet from Deport 0. Cables, by Wil- | 
loughby Smith. 

MANUFACiL.~> LF 


The Bishcp Gu‘::-rercha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 








420, 422, 424 & 426 East 26th St., New York. | 


Orricz at THE WoRKs. CHICAGO—14 and 16 E. Madison St, 
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GHICAGO INDIANAPOLIS-NEW YORK. 


WESTERN ELECTRIC COMPANY, 
Telegraph and Telephone Apparatus and Supplies. 


ee 


BHLECTRICAT, 


Manufacturer of 


Kerite Insulated 
Telegraph and Telephone 


Wire and Cables. 


OFFICE, 120 BROADWAY, NEW YORK: 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 


Celephone Cables. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
Exnureition at Philadelphia, Sir 
Wituiam Tuomson, the emi- 
nent Electrician and sci- 
entist, awarded 
to the 


Kerite Insulated Wire and Cables 


A DIPLOMA. 
For ‘‘Excellence of the Insulation and 


Durability of the Insulator.’’ 


GENERAL AGENT: 


CLARK B. HOTCHKISS 
120 BROADWAY, NEW YORK. 
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Tho American Bell Telephone Co, 


W. H. FORBES, President. W. R. DRIVER, Treasurer. 
THEO. N. VAIL, General Manager 


LINE 





This Company, owning the Origi- 
nal Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controlling, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Company, the 
Gold and Stock Telegraph Company, 
the American Speaking Telephone 
Company, and the Harmonic Tele- 
graph Company, the patents owned 
by those companies, is now prepared 
to furnish, upon application, either 
directly or — of its licensees. 
Telephones of different styles, and 
applicable to a variety of uses. 

This company desirs to arrange with 
persons of responsibiliiy for establish- 
ing 


District or 
Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the prin- 
cipal cities in this country. 

Responsible and energetic persons 
are required to act as licensees for 
the purpose of establishing 


Private Line and Club Line 


systems, for business or social uses. 
Also to introduce the Telephone for 


SPEAKING TUBE 


leased for a term of years at a nominal 


GROUND 
































purposes, for which instruments will be 
rental. 

This Company will arrange for Telephone lines between cities and towns where Ex- 
change systems already exist, in order to afford facilities for personal communication 
between subscribers or customers of such systems. 

We respectfully invite attention to this matter, and any further information relating 
thereto can be obtained from the Company, 


NO. 95 MILK STREET, BOSTON, MASS. 
All persons using Telephones not licensed by this Company, are hereby respectfully noti- 


fied that they are liable to prosecution, and for damages for infringement, and will be 
prosecuted according to the full extent of the law. 





LECLANCHE. 


CHARLES WILLIAMS, JR, PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


(Established in 1856.) 


Nos. 109-115 Court Street, 


BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 
BELL TELEPHONE CO. 
Mapneto, Crank and Push Button 

CALL BELLS, 
ELECTRIC BELLS, 
DISTRICT BELLS 


AND 


The Best of everything at Bottom Prices. 


= Es) 





Se —— 
Prism Battery, Complete. Size of Jar, 6x4} 


THE GREAT 


Telephone Battery. 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD, 


Switches for 


Telephone, Telegraph 


And Electrical Instruments and Supplies. 





Among our SPECIALTIES are the CELEBRATED 





Not the Cheapest, but GUARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 





The Fitch Chlorine Battery, patented 
Sept. 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, etc. 
Price, $1.50 per cell. Liberal discount to the trade, 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic pro- 
fession ; endorsed by hundreds of the most ones 
a ny in the country. Price by mail, $3.00. 

The Original Giant Sounder, price $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited. 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 





1,000,000 in Europe. 
ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th St, N. Y., or 
| 


Over 500,000 cells now in use in the United States and 


| L.@. TILLOTSON & 00,, 5 & 7 Dey St., N.Y. | 


Exchanges, 114 SOUTH 2d ST., PHILADELPHIA, PA. 


ELECTRIC HGH 
TELEGRAPH SUPPLIES _ 





Annunciators, &c, 


— | 


Telegraph and Electri- | 


DIAMOND 


cal Instruments, Bat- | 


teries, Wire, Insulators, | 


and Telephone Supplies | 


TRADE MARK 








of every description, || 








